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EXECUTIVE SUMMARY 

This plan provides the preliminary course of action for the state of Montana and its natural 
resource managers to fulfill its role under the North American Bat Conservation Partnership in 
support of continent wide collaboration.  It has been prepared in coordination with other 
planning efforts under the Montana Comprehensive Fish and Wildlife Conservation Strategy 
(MFWP 2005).   

The purpose of this plan is to facilitate the conservation of bats in Montana by providing 
information about bat biology, research and monitoring methodology, and conservation issues to 
wildlife managers, land management agencies, and the public.  The primary components of this 
plan include information on bat biology and ecology, a description of conservation issues 
relevant to Montana, updated species accounts, a description of resources and habitats important 
to bats, and a draft conservation strategy for Montana bats.  Identification of data gaps that will 
need to be filled for effective conservation is an important aspect of this plan.   

The species range maps and several other components of this plan will need to be updated with 
new information annually, as on-going surveys fill in data gaps. This document is intended to be 
a “working” document that will be revised as better information becomes available. 
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I. BAT INFORMATION AND REASONS FOR MANAGEMENT 

INTRODUCTION 

This plan provides the preliminary course of action for the state of Montana and its natural 
resource managers to fulfill its role under the North American Bat Conservation Partnership in 
support of continent wide collaboration.  It has been prepared in coordination with other 
planning efforts under the Montana Comprehensive Fish and Wildlife Conservation Strategy 
(MFWP 2005).  The purpose of this plan is to facilitate the conservation of bats in Montana by 
providing information about bat biology, research and monitoring methodology, and 
conservation issues to wildlife managers, land management agencies, and the public.  
Information on distribution, habitat requirements, migration routes, hibernation areas, and 
population trends is lacking for most bat species in Montana.  This document is intended to be a 
“working” document that will be revised as better information becomes available. 

Montana’s large size and small human population presents both challenges and opportunities for 
bat conservation efforts.  Vast landscapes of mostly natural habitats are the norm for many parts 
of the state.  However, many of these landscapes face a future of potentially rapid change from 
energy development, urban development, encroachment of exotic species (including diseases), 
global warming, and many other factors.  The success of bat conservation efforts will depend 
heavily on our ability to manage people.  Educational efforts will be vital to bat conservation. 

NATURAL HISTORY OF BATS 

Bats comprise the order Chiroptera, one of the most diverse groups of mammals in the world, 
second only to the order Rodentia (rodents).  Worldwide, 986 species exist while 148 inhabit 
North America, and 15 of these species occur in Montana (Nowak, 1991).  Chiroptera consists of 
two suborders: Megachiroptera (flying foxes) and Microchiroptera.  The Megachiroptera are 
found in the Old World tropics and are generally frugivores or nectivores.  The Microchioptera 
consists of 17 families with 812 species and is a more diverse suborder.  Microchiroptera live in 
wide diversity of habitats and reflected in their wide diversity of diets (IBCP).  All of the bat 
species in Montana are in the sub-order Microchiroptera and members of the family 
Vespertilionidae (Vesper or Mouse-eared bats).  The bat information discussed in this plan only 
refers to bats in the family Vespertilionidae. 

The Vespertilionidae family of bats is the most diverse family of Microchiropteran bats with 42 
genera and 355 species (Nowak, 1994).  All 15 bat species found in the state of Montana are 
members of the family Vespertilionidae and represented by nine genera.  The majority of these 
species, including all Montana species are insectivorous, while some are piscivorous and 
possibly carnivorous (Nowak, 1994). 

Relative to other mammals of equal size, bats are long lived and slow reproducers, generally 
living 10 years and raising only one young per year.  Females of most species congregate in high 
concentrations in a few select warm environments during the maternal period to increase the rate 
of fetal development.  In northern latitudes like Montana, early parturition is vital to the success 
of the offspring to get a jump start on accumulating fat deposits for the long winter hibernation.  
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All of these factors contribute to their high susceptibility to disturbance and potential for 
population declines. 

Despite their apparent uniqueness and incredible diversity bats remain poorly studied while 
historically being misunderstood and persecuted. 

Physical Characteristics and Physiology 

As a group, bats have evolved numerous specialized morphological, physiological, and 
behavioral characteristics.  All three of these specializations are evident in the echolocation 
capabilities used by bats.  Their hind limbs are rotated 180 degrees and can be used in a scooping 
motion to capture prey on the wing and catch offspring immediately after parturition.  Head-
down roosting is also possible with this adaptation, and allows for easy access to unique roost 
sites away from predators and a quick escape to their air.  The evolution of a sturdy, flexible 
wing membrane stretched between the legs, body, arms, and fingertips contributed to the 
successful form of locomotion currently utilized by bats, powered flight.  This unique 
characteristic among mammalian taxa in concert with nocturnal habits allowed bats to exploit a 
previously unoccupied niche. Wing size and shape affects the flight maneuverability and 
behavior of bats.  Bats with long, narrow wings are built for speed over open habitats.  In 
contrast, bats with short, broad wings are built for slower speeds but greater maneuverability in 
cluttered environments. 

Echolocation 

All bats in the sub-order Microchiroptera and more than half of all bat species utilize a 
specialized adaptation, termed echolocation.  Several mammalian species like whales, porpoises, 
and some shrews also use echolocation, but bats are the unquestionable masters.  Echolocation is 
achieved by emitting ultrasonic waves through the nose and mouth, then interpreting the waves 
which bounce back to determine the location of objects in their environment.  This highly 
specialized behavior permits bats to navigate, locate prey, and socially interact without the aid of 
light. 

The modified larynx allows bats to produce very high frequency (20-120 kHz) waves at extreme 
decibel levels, which are projected through morphologically specialized, intricate nose and 
mouth structures.  Once the waves encounter an object they are reflected back to the 
disproportionately large and fluted ears, which are also used to detect prey generated sounds i.e., 
rustling on the ground.  The call structure and frequency varies between species and can differ 
between cluttered and uncluttered environments and in the presence of conspecifics and other 
species.  These calls may be recorded using ultrasound detectors and with proper training species 
identification is possible. 

The physiological mechanisms by which bats interpret and react to the reflected waves is not 
completely understood.  Specialized brain centers track the time lag between emittance of waves 
and reception of echoes to determine the spatial location of prey, while size, movement and 
direction are also noted. 

Behaviorally, bats have evolved the ability to discern between prey types, waves from 
conspecifics, and even the bat “jamming” performed by some moths.  These moths are sensitive 
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to the high frequencies used by bats and send back several variations of the initial call to confuse 
the bat about its location.  In this ecological “arms race” some bats have similarly evolved the 
ability to recognize the “jamming” variation and evading techniques to determine the spatial 
location of the moth. 

Food Habits 

All of Montana’s bat species forage upon arthropods, mainly nocturnal flying insects, although 
the mode of prey capture is highly variable.  A wide variety of insects are taken including moths, 
beetles, flies, bees and wasps, and true bugs. Within these insect orders, the diversity of families 
taken is enormous. 

Some species specialize on certain taxa while most take advantage of explosive insect hatches, 
feeding opportunistically upon abundant prey.  Preference for certain prey change can shift 
geographically and seasonally.  Non-volant insects and ground arthropods such as scorpions and 
centipedes are also taken by “gleaners” such as the pallid bat, which picks insects off of 
vegetation and occasionally will land and chase prey on the ground. 

Previous studies like Aldridge and Rautenbach (1987) have suggested wing morphology and 
echolocation call structure can be predictors of foraging habitats.  Bats with high mass, wing 
loading, and aspect ratio are thought to be fast fliers and forage in open areas and above the 
forest canopy.  These species also use low frequency calls able to travel long distances without 
contacting clutter.  Other species with low mass, wing loading, and aspect ratio are expected to 
be more maneuverable, foraging within the complex structure of the forest canopy.  These 
smaller species use high frequency calls, effective at short ranges in high clutter, to locate prey. 

Reproduction / Life History 

A basic species specific review of reproduction for Montana species is included in the species 
accounts section of this document, while Foresman (2001) provides a more detailed description. 

Bats found in Montana generally have a low reproduction rate, usually 1-2 young per year over a 
relatively long life.  Some bats have been reported to live up to 34 years (Davis and Hitchcock, 
1995).  Given the low reproductive rate and many unknown factors concerning reproduction, 
threats to bat populations may already be set in motion. 

Most bats in Montana copulate in the fall with the female storing sperm in the reproductive tract 
(delayed fertilization) until spring when ovulation (delayed ovulation) and implantation (delayed 
implantation) occur.  Development rate of the fetus increases with increased maternal 
temperature.  Pregnant females of most species form colonies during the maternal period, often 
geographically separate from males and non-parous females. 

The short season of high insect abundance in temperate latitudes selectively forces female bats to 
give birth synchronously with increased prey availability to ensure the best chance for survival of 
the pups.  Difficulty learning to echolocate, fly, and capture adequate prey to accumulate fat 
reserves for hibernation or migration during the first year is probably reflected by high mortality.  
Juvenile pallid bats with significantly larger masses had higher over-winter survivorship than 
juveniles with lower body masses (Sidner, 1997). 
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All reproducing species in Montana are known to have one litter per year.  The majority of 
species in the state, including all the Myotis spp., generally produce one young per litter while 
the Lasiurine species commonly produce 2-4 pups per year.  The pallid and silver-haired bats 
typically produce two young per litter.  Eastern red bats can have up to 4 pups per year. 

Mortality tends to be highest during the first year.  Young bats must learn to hold on to the roost 
in the maternity colony, learn to fly and forage, avoid predation, and build up enough fat reserves 
to survive winter (hibernation or migration). 

Distribution and Seasonality 

Distribution maps generally illustrate where research has been done, not necessarily reflective of 
where bats occur (Pierson and Racey, 1998).  This is especially the case in Montana, where few 
studies have been completed and no statewide survey efforts have been undertaken. 

Bats with their ability to fly, have large distributions compared to other similarly sized mammals.  
Widespread geographic distribution can give managers a false perception of species status and 
assume widespread distribution means the populations are not in danger (Pierson, 1998).  
However, the most limiting factor for bat populations is roost sites, which are patchily distributed 
throughout the landscape (Humphrey, 1975).  Overall species distribution is useful information 
for habitat management on a landscape scale, but not sufficient to determine the status of bat 
populations, especially if critical habitat requirements are lost on a local scale (Pierson, 1998).  
In addition, overall species range may not accurately depict the patchy distribution of the species 
within the range. 

Distribution also changes seasonally, especially for species in Montana, yet little information is 
available about these movements among bat species.  Winter distributions for most bat species 
are poorly understood (Pierson, 1998).  Of the 15 species recorded in the state less than half (7) 
have been observed to over-winter, and the northern myotis has only been recorded once.  The 
over-wintering species include: big brown bat, Townsend’s big-eared bat, western small-footed 
myotis, long-eared myotis, little brown myotis, northern myotis, and long-legged myotis.  Long 
distance migration by hoary, eastern red, and silver-haired bats occurs in the fall with the final 
destination of Montana bats unknown.  Some observations have been made of the silver-haired 
bat hibernating in temperate latitudes.  The species not known to over-winter are presumed to 
migrate to more southern locations where hibernation may occur. However, over-wintering of 
these species cannot be ruled out, in light of the paucity of winter surveys in Montana.  

During the winter the majority of bats seek out stable environments with cool temperatures (32-
50ºF) to hibernate.  The ability to hibernate allows bats to decrease body temperature close to 
ambient temperature.  The preference for cool temperatures permits a reduction in body 
temperature and metabolism, which decreases the energy required to maintain homeostasis.  
Prior to hibernation, bats must store enough fat reserves to meet its energetic needs throughout 
winter.  Minimizing the use of precious energy during the long hibernation period increases the 
over-winter survivorship.  Bats are at especially high risk during hibernation, because any 
artificial emergence from torpor may deplete fat reserves so they starve before insects emerge in 
spring. 
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Roosts 

Roost is used to describe any place a bat may use to rest, digest, socialize, mate, give birth, or 
sleep.  Bats may use a variety of locations for roosting, including caves, mines, bridges, 
buildings, trees, and rock crevices.  Bats use a wide variety of roosts for different purposes.  
During the day, bats sleep or enter a semi-torpid state in a day roost.  Some bats use a night roost 
to rest and digest evening and night meals.  Day and night roosts are usually separate locations.  
Pregnant females congregate in maternity roosts to give birth and raise their young.  Males and 
non-reproductive females gather in separate locations called bachelor colonies.  Bats that do not 
migrate in winter hibernate in hibernacula. 

Different purposes require different characteristics for each kind of roost.  Bats select roosts that 
protect them from predation and disturbance.  Environmental considerations also determine the 
qualities of a roost.  Day roosts must block sunlight.  Maternity roosts must be warm and near 
foraging areas.  Warm temperature is important for maternity colonies because it speeds up fetal 
and juvenile development.  In contrast, hibernating bats chooses roost site with cold stable 
temperatures, usually below 10° C (Richardson 2002).  Bats require stable temperatures to 
conserve energy and humid climates to prevent dehydration during hibernation.  The least known 
type of roost are those used during migration.  These roosts may only be used for a limited time 
each year.  Just as wetlands provide critical stop-over areas for migrating waterfowl, migration 
roosts may provide critical habitat for maintaining populations of migrating bats. 

ECOLOGICAL AND ECONOMIC IMPORTANCE  

Bats are a critical component to the health of ecosystems and their role as the main predators of 
nocturnal insects, especially agricultural and forest pests, also contribute economic benefits.  
Bats in the Sacramento Valley, California forage upon insects such as moths, beetles, and plant 
bugs often considered agricultural pests (Long et al., 1998).  The 20 million bats of Bracken 
Cave, Texas consume about 250 tons of insects nightly (Long et al., 1998), while a percentage of 
these insects are undoubtedly pests.  In a forested setting, the long-legged bat and the long-eared 
bat are known to feed upon the spruce budworm moth while Townsend’s big-eared bats have 
been observed to feed upon (Pierson, 1998).  In fact, recordings of bat echolocation calls have 
been shown to deter many agricultural insect pests (Agee, 1964 and Belton and Kempster, 1962 
from IDBP). 

From an ecological perspective, bats regulate nocturnal insect populations, which is inherently 
vital to nutrient cycling.  Bats can consume between 50-100% of their body weight in insects 
each night, resulting in tremendous nutrient transfer in the form of nitrogen rich guano (Pierson, 
1998).  One small-footed Myotis ate one mosquito every six seconds (Griffin et al. 1960) and 
little brown bat consumes about 7 insects per minute (Anthony and Kunz, 1977).  Guano has 
long been prized for its fertilization properties (Bailey, 1925).  Bats often defecate on the wing 
producing a “nutrient pepper shaker” effect across the landscape (Pierson, 1998).  The entire 
ecosystems in some caves are dependent upon bat guano.  Bacteria maintained in bat intestines is 
passed in guano and deposited in pools within caves.  These guano piles support numerous 
microorganisms, which provide food for protozoa, which support fish and crustaceans (Steele, 
1989 from IDBP). 



Montana Bat Conservation Plan  *** Draft, Not for Distribution ***  Page 6 9/6/2006 

PUBLIC HEALTH ISSUES 

Bats have been associated with two diseases including histoplasmosis and rabies.  
Histoplasmosis is a disease caused by inhalation of a certain soil-dwelling fungal spore, which 
grows particularly well in the feces of bats and birds (Nagorsen and Brigham, 1993).  Stirring up 
and disturbance to guano piles is the typical method of exposure to this fungus (Hinman and 
Snow, 2003).  Although 60% of people have been exposed to this fungus, very few develop 
difficulties associated with the exposure (Hinman and Snow, 2003).  Histoplasmosis is rarely 
fatal, but some individuals can experience mild respiratory disorders.  To avoid exposure to this 
fungus, a respirator with a two-micron filter should be worn when entering areas with a high 
concentration of bird and bat feces (Hinman and Snow, 2003).  The risk of histoplasmosis in dry 
western and cool northern climates such as Montana is low; however, risks may increase in 
warm, moist cave environments.   

Rabies is an extremely serious disease and if treatment does not occur quickly after exposure, 
death is eminent.  All bat researchers planning to handle live bats must receive the pre-exposure 
series of rabies vaccinations.  All mammals are susceptible to the virus, which causes rabies.  
Previously, bats were thought to be asymptomatic carriers of the disease and could spread the 
disease but would not die.  However, bats do indeed die from it, but generally contract the 
paralytic form of rabies and not the furious form like most mammals (skunks and foxes), so large 
outbreaks are not common in bat populations.  Transmission of the disease is from saliva and 
mucous membranes of an infected animal to an open wound or mucous membrane of the 
potential host.  Route of transmission include contamination of mucous membranes (such as 
eyes, ears, nose, and mouth) and through bites. 

In Montana, between 4 and 9 percent of tested bats are positive for rabies in any given year.  The 
actual percentage of bats with rabies is thought to be much less in the overall population, since 
bats that are submitted for testing are usually demonstrating abnormal behavior, and are more 
likely to be sick.  During 1999 (a typical year for Montana), 188 bats were sent in for rabies 
testing and 14 (7.4%) of the bats tested positive (Montana Dept. of Public Health and Human 
Services, 1999).  Nagorsen and Brigham (1993) estimated the prevalence of rabies in wild bat 
population to be between 0.1 and 0.5%.  In the United States, raccoons continue to be the most 
frequently reported rabid wildlife species (37.2% of all animal cases during 2001), followed by 
skunks (30.7%), bats (17.2%), foxes (5.9%), and other wild animals, including rodents and 
lagomorphs (0.7%) (Centers for Disease Control and Prevention, 2001).  In Montana, the striped 
skunk has the highest incidence of rabies of animals submitted to the Montana Veterinary Health 
Lab for testing. 

Anyone handling bats should obtain pre-exposure immunization.  The pre-exposure vaccination 
consists of three does of rabies vaccine given on days 0, 7, and 21 or 28.  However, pre-exposure 
vaccination does not eliminate the need for additional medical attention after a rabies exposure.  
Anyone bitten or exposed to the saliva or nerve tissue of an animal suspected of rabies should 
immediately obtain post-exposure treatment.  Post-exposure treatment consists of a dose of 
human rabies immune globulin and five does of rabies vaccine give on treatment days 0, 3, 7, 14, 
and 28.  People with pre-exposure vaccination do not need the human rabies immune globulin 
and require fewer vaccine doses.  The treatment is highly effective if begun prior to the onset of 
clinical signs of rabies. 
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III. BAT CONSERVATION ISSUES 

THREATS TO BAT POPULATIONS 

The main threats to bats in Montana are: 

• Disturbance of roosting sites, especially hibernacula and maternity sites 
• Environmental contaminants, including pesticides, heavy metals, and petroleum 
• Habitat degradation 

- Timber harvest of large diameter trees and snags for roosting 
- Fire destruction of large diameter trees and snags for roosting 
- Mine closure an reclamation projects that close bat access to mines 
- Destruction of cliff roosts 
- Increased recreation in caves 
- Grazing practices may alter vegetation, which may alter the invertebrate 

community 
- Wind farms and other large energy developments 

• Water resources 
- Hazards at stock tanks 
- Pollution 

• Lack of information, especially about migration 

• Intolerance of bats by people 

Human disturbance of bat populations can occur either directly (at roost sites) or indirectly 
(through habitat alteration).  Disturbance to roost sites from recreational caving, abandoned mine 
closure, renewed mining, deliberate vandalism, and exclusion from roosts can have short and 
long term detrimental effects to colonial roosting species.  Maternity colonies and hibernacula 
are most sensitive to disturbance.  Disturbance during the hibernation period can be particularly 
deleterious as precious fat reserves are wasted upon needless awakening.  Researchers also must 
consider these risks to populations when conducting studies inside roosts and hibernacula.  
Extermination of bats roosting in buildings is common, but exclusion protocols have been set 
forth by organizations such as Bat Conservation International (BCI).  Renewed mining activities 
and collapse of abandoned mines can eliminate roosts and directly cause mortality.  Roost sites 
may be a limiting factor for bat populations in Montana and require protection from disturbance. 

Contaminants such as pesticides use can negatively affect bats through mortality, sublethal 
chronic effects, and by negatively impacting their prey base.  Organochlorides are very toxic to 
bats and have been documented to cause major mortality events (Clark 1981). Organochlorines 
can accumulate in brown fat, which is later metabolized for energy during hibernation, releasing 
chemical residues concentrate and poisoning the bat in its sleep.  The cyclical nature of fat 
storage in bats, rapid depletion during migration or slow depletion during hibernation, also 
increases the risk of bats to these chemicals.  Organochlorine affinity for fat also makes it readily 
excreted in the milk of lactating females (Clark 1981).  Both lead and mercury residues have 
been found in the body tissues of bats, and mortality from lead poisoning has been documented 
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(Clark 1979, Clark 1981).  Other contaminants that can impact bats include cyanide from heap-
leach ponds (Clark and Hothem 1991), creosote (when used to treat wooden bridges and other 
potential bat roosts) and mortality from petroleum-contaminated oil drilling sludge ponds 
(Esmoil 1991). Dead bats have also been observed around flare stacks of oil and gas wells, 
presumably from sulfur dioxide poisoning (Esmoil, pers. comm.).  Bats comprised 33% of the 
mammal mortality at cyanide heap-leach mines in Arizona, California, and Nevada between 
1980 and 1989 (Clark and Hothem 1991).  Little information is available on the long-term 
chronic effects of  exposure to sublethal levels of contaminants on bats.  

Habitat degradation is one of the primary threats to bats, as with other wildlife species.  Forest 
roosting bats face decline from the current timber harvest regimes targeting large diameter trees, 
bats primary roosting habitat (Vonhoff and Barclay, 1996; Crampton and Barclay, 1998; 
Waldien et al., 2000).  Despite the ecologic and economic importance of forest bats controlling 
damaging insects, researchers have only recently began to explore the effects of silvicultural 
treatments on bat populations.  Natural and prescribed fire may have positive and negative 
effects.  Fire eliminates previous roost sites but can produce new sites.  Mine closure without bat 
surveys may result in the destruction of roost sites and the death or roosting bats that could not 
escape.  Cliff roosting sites may be destroyed during the creation of reservoirs and roads.  And 
grazing can alter the invertebrate community by first altering the vegetative community. 

With depleted water resources, especially in arid environments, livestock water tanks are 
becoming a vital resource for bats.  Open water resources are believed to be a limiting factor in 
the distribution of western bats.  In some of these environments stock tanks, irrigation ditches, 
and man-made ponds have created artificial water resources.  However, these new water 
resources are not without risk.  Water stock tanks are often modified by ranchers with fencing to 
separate grazing pastures or with braces for strength.  Wires, braces, or other structures placed 
above the water surface may act as barriers to approaching bats. Impact with modifications or 
lack of escape route may increase mortality to bats.  Modifications may also require bats to make 
more than one approach at a water stock tank in order to effectively and safely drink, expending 
excessive energy in the process.  Little is known about the how these artificial water resources 
impact bats in Montana, both positively and negatively.  It is possible that bats may adapt to 
these modifications over time, however, without study the impacts of water stock tank 
modifications remains unknown.  Water pollution from agricultural and urban runoff is also a 
concern. 

Insufficient knowledge concerning all aspects of bat ecology mounts the greatest challenge to bat 
conservation.  Not only natural history information but distribution and abundance data of bats in 
Montana has barely been studied.  Distribution and abundance information across a state as large 
as Montana coupled with very few resources e.g., personnel and money, make it an enormous 
task.  The majority of information gathered in this plan about life histories of the species found in 
Montana have been from other states.  Although relevant information can be extrapolated from 
other regions, gathering data specific to Montana is vital to develop a conservation plan specific 
to the state. 

Worldwide, bat species have experienced precipitous declines.  In Montana, little historic data 
about populations and trends is available to support such declines.  However, the Townsend’s 
big-eared bat colony in Lewis and Clark Caverns has experienced population declines in recent 
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years.  In other areas, species thought to be common have also shown declines.  In Indiana, little 
brown bats experienced losses of over half of maternity colonies due to destruction and eviction 
from roosts (Hinman and Snow, 2003 cited Humphrey and Cope 1976). 

Misconceptions and poor public image create difficulties for the conservation of bats.  Even 
historically bats were associated with evil and witches, while currently sensationalized rabies 
reports by the media maintain the needless fear of bats.  Education on the importance and benefit 
of bats has been a slow process with many setbacks while education across political boundaries 
is vital to the persistence of migratory species like the Hoary bat. 

HISTORY OF CONSERVATION ACTIONS- NATIONAL LEVEL 

Merlin Tuttle founded Bat Conservation International (BCI) in 1982.  The organization is 
committed to education and public outreach concerning the value of bats, conserving critical 
habitat, and advancing knowledge through scientific research.  BCI has slowly begun to dispel 
myths about bats and reward worthy bat researchers with grants and equipment to further 
knowledge of bats.  CDC, BCA, and the National Pest Control Association collaborated to 
establish exclusion protocols and education programs regarding nuisance bats and public health. 

The first federal legislation regarding the conservation of bats arose from the Federal Cave 
Resources Protection Act of 1988, which protected everything located inside a significant cavern 
or cave and protects from activities that impede movement of animals. 

Since the inception of BCI, several collaborative efforts have arisen to promote bat conservation.  
The Partnership for the Conservation of Migratory Bats (PCMM) between Mexico and the 
United States was established in 1995 after some researchers became concerned with the decline 
of some species in Mexico.  This group made up of persons from all 14 Mexican states and the 
United States contributed to the recovery of several bat colonies and the stability of many more 
(Medellin, 2003).  The success of the PCMM has expanded its conservation efforts to include not 
only migratory species but also endemic species and those on the Mexican list of species at risk 
(Medellin, 2003). 

In 1999, BCI sponsored a meeting consisting of individuals: 1) with extensive knowledge of 
research in the United States, Canada, and Mexico; 2) affiliated with management agencies; or 3) 
with a broad background in public education and outreach on bat conservation issues (Keeley et 
al., 2003).  The outcome of the congregation resulted in a framework with priorities for a unified 
North American approach to bat conservation, namely the North American Bat Conservation 
Plan (NABCP) (Keeley et al. 2003).  Keeley et al. (2003) provides a detailed review of the 
NABCP and its workings. 

HISTORY OF CONSERVATION ACTIONS-STATE LEVEL 

The Western Bat Working Group (WBWG), which is a partner in the Coalition of North 
American Bat Working Groups, grew from an effort in 1994 to develop a conservation strategy 
for the Townsend’s big-eared bat.  The mission of the WBWG are to (1) facilitate 
communication among interested parties and reduce risks of species decline and extinction, (2) 
provide a mechanism by which current information regarding bat ecology, distribution, and 
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research techniques can be readily accessed, and (3) develop a forum in which conservation 
strategies can be discussed, technical assistance provided, and education programs encouraged. 

To date, Montana has adopted a few conservation strategies related to bats including a Species of 
Special Concern list generated by the Montana Natural Heritage Program (MNHP) and the 
Species Conservation Assessment and Conservation Strategy for the Townsend’s Big-eared Bat 
produced by the Idaho Conservation Effort in 1996.  FWP created Montana’s Comprehensive 
Fish and Wildlife Conservation Strategy (CFWCS) to identify critical wildlife habitat and 
animals that need special protection within the state.  The CFWCS is organized into four 
components that provide for a landscape and individual species approach: 

Component I Geographic focus areas that can benefit the largest number of species and 
communities in need of conservation 

Component II Fish and wildlife community types that are in greatest  need of conservation 

Component III Fish and wildlife species that are in greatest  need of conservation 

Component IV Species and groups of species to be targeted for inventory, where there is a 
current lack of data 

The CFWCS (MFWP 2005) recognized bats as a group where observational data is lacking, a 
statewide inventory is needed, and species require targeted survey efforts.  The strategy also 
included the northern myotis, eastern red bat, spotted bat, Townsend’s big-eared bat, and pallid 
bat as species with the greatest inventory need in Montana. 

Many states regulate the intentional take of their nongame mammalian species.  For example, 
Wyoming protects all bats from intentional take, except under scientific collection permits or 
with approval for health concerns.  Montana currently lacks broad regulatory protection for bats.  
Bats are classified as unprotected nongame mammals under Montana FWP statues, and are 
regulated as a rabies vector under Department of Agriculture statutes.  Rehabilitation or other 
possession of live bats is illegal in Montana.  MFWP issues scientific collecting permits for 
researchers who handle wild bats. 

IV. BATS OF MONTANA 

Knowledge of bats in Montana is incomplete and fragmentary.  Lack of information on 
distribution, abundance, and habitat associations of bats in Montana makes the development and 
implementation of an effective bat conservation strategy daunting.  Prior to 1990, most 
knowledge of bats in the state was the result of opportunistic encounters emphasizing species 
distributions (e.g., Nicholson 1950, Hoffmann et al. 1969, Swenson and Bent 1977, Shryer and 
Flath 1980), some of which was based on a survey of bat rabies west of the Continental Divide 
(Bell et al. 1962).  Few early studies focused on winter status or ecological associations, 
reproduction, and diet, with the notable exceptions of Jones et al. (1973) and Swenson and 
Shanks (1979).  Since 1990, with increased concern regarding the status of many bat species 
continent-wide, there has been a significant increase in information regarding species 
distributions and status in Montana, largely from assessments of caves and abandoned mines 
(e.g., Worthington 1991, Hendricks 1999, Hendricks et al. 1999, Hendricks et al. 2000, 
Hendricks and Carlson 2001), or forest inventories (e.g., Hendricks et al. 1995, Hendricks et al. 



Montana Bat Conservation Plan  *** Draft, Not for Distribution ***  Page 11 9/6/2006 

1996).  Schwab (2006) recently completed a study on bat use of burned forest habitats in western 
Montana.  The U.S. Forest Service has initiated bat surveys on a grid-based sampling scheme on 
their lands, and many Bureau of Land Management districts have conducted surveys of mines 
prior to closure.  There remains, however, limited information on ecological associations, 
population dynamics, and over-winter status of bats in Montana, and large gaps exist in the 
documented distributions of most species. 

The few  published studies in the state have identified some critical bat habitats across the state 
including: the Pryor Mountains in Carbon County (Worthington 1991), Azure Cave in Phillips 
and Blaine Counties (Hendricks et al. 2000), and Lewis and Clark Caverns in Jefferson County. 

Fifteen species of bats have been documented in Montana. Four are listed as Species of Concern 
by the Montana Natural Heritage Program and Montana Fish, Wildlife and Parks  (Table 1).  
Three species are classified as Tier 1 species (highest conservation priority) by the Montana 
CFWCS. 

 

 

BAT SPECIES ACCOUNTS 

The following pages provide a description of each bat species found in Montana.  The 
descriptions are ordered alphabetically by scientific name.  Distribution maps are based on 
records in the Montana Natural Heritage Program database, and may under represent the actual 
distribution in Montana for many species. 
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Table1.  Conservation priority rankings for Montana bat species. 

 Common Name Species  MNHP/FWP USFWS USFS BLM WBWG CFWCS 

Pallid Bat Antrozous pallidus G5/S2 SOC None Sensitive Sensitive Medium Tier 1 Species 

Townsend's Big-eared Bat Corynorhinus townsendii G4/S2 SOC None Sensitive Sensitive High Tier 1 Species 

Big Brown Bat Eptesicus fuscus G5/S4 None None None Low Tier 2 Species 

Spotted Bat Euderma maculatum G4/S2 SOC None Sensitive Sensitive High Tier 1 Species 

Silver-haired Bat Lasionycteris noctivagans G5/S3S4 None None None Medium Tier 2 Species 

Eastern Red Bat Lasiurus borealis G5/S2S3  None None None Low Tier 2 Species 

Hoary Bat Lasiurus cinereus G5/S3S4 None None None Medium Tier 2 Species 

California Myotis Myotis californicus G5/S4 None None None Medium Tier 2 Species 

Western Small-footed Myotis Myotis ciliolabrum G5/S4 None None None Medium Tier 2 Species 

Long-eared Myotis Myotis evotis  G5/S4 None None Sensitive Medium Tier 2 Species 

Little Brown Myotis Myotis lucifugus G5/S4 None None None Low Tier 3 Species 

Northern Myotis Myotis septentrionalis G4/S2S3 SOC None None Sensitive Low Tier 2 Species 

Fringed Myotis Myotis thysanodes G4G5/S3 SOC None None Sensitive High Tier 2 Species 

Long-legged Myotis Myotis volans G5/S4 None None Sensitive Medium Tier 2 Species 

Yuma Myotis Myotis yumanensis G5/S3S4  None None None Medium Tier 2 Species 

Source:  http://www.wbwg.org/spp_matrix.html 

MNHP/FWP = Montana Natural Heritage Program/Montana Fish, Wildlife, and Parks 

USFWS = U.S. Fish and Wildlife Service’s Endangered Species Act listing. 

USFS = U.S. Forest Service (Region 1) Sensitive Species list. 

BLM = Bureau of Land Management’s Sensitive Species list  

http://www.wbwg.org/spp_matrix.html
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WBWG = Western Bat Working Group The Western Bat Species: Regional Priority Matrix.  High priority species may be imperiled or at risk of imperilment; 
medium priority indicates a level of concern, but information regarding the species and perceived threats is lacking; and low priority indicates that most of the 
existing data suggests species’ populations are stable and the potential for major changes in status is considered unlikely.  Species priority rankings are 
designated by Ecoregion.  Montana encompasses portions of WBWG Ecoregions 2, 3, and 9.  The highest ranking within those three Ecoregions is listed. 

CFWCS = Montana’s Comprehensive Fish and Wildlife Conservation Strategy 
Tier 1: Greatest conservation need.  FWP has a clear obligation to use its resources to implement conservation actions that provide direct benefit to these species. 
Tier II: Moderate conservation need.  FWP could use its resources to implement conservation actions that provide direct benefit to these species. 
Tier III: Lower conservation need.  Although important to Montana’s wildlife diversity, these species are either abundant and widespread or believed to have 
adequate conservation already in place. 
Tier IV: Species that are non-native, incidental, or on the periphery of their range and are either expanding or very common in adjacent states.
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ANTROZOUS PALLIDUS – PALLID BAT  

Agency Status:  

MNHP rank G5/S2 Species of Concern 

USFS Sensitive 

USFWS None 

BLM Sensitive 

WBWG Medium 

CFWCS Tier 1 Species 

 

Figure 1. Pallid bat records in the MNHP database. 

 

Description: The pallid bat is a large, pale-colored bat with fairly large ears that are not joined at 
the base, a blunt, plain snout, and relatively large eyes.  The overall body color is very light with 
yellowish-brown dorsal fur, creamy white ventral fur, and translucent gray wing and tail 
membranes.  Pallid bats have a distinctive musky odor. 
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Forearm (mm) Weight (grams) Ears (mm) 

48-60 17-28 21-37 

Similar species: Townsend’s big-eared bat has brownish fur, extremely large ears that are joined 
at the base, and large nose lumps.  The pale color, large size, and large ears distinguish the pallid 
bat from all other bat species found in Montana. 

Echolocation Characteristics: Call sweeps from 49 or 55 to 26kHz , lasting 5 milliseconds. 

Distribution: The distribution of the pallid bat in Montana is not yet well defined, but Montana 
is at the northeastern edge of its range.  Reported at low elevations from the south-central portion 
of the state, in Carbon and Rosebud counties.  First documented in 1978 (Shryer and Flath 1980) 
and since then only a few additional times, mostly in Carbon County.  Pallid bats in Montana 
have been recorded at elevations between 3,800 and 4,600 feet.  Distribution and relative 
abundance is probably underrepresented.  In western North America pallid bats range from 
British Columbia southward to central Mexico and from the Pacific coast east toward Kansas. 

Habitat: Typical habitat consists of rocky arid deserts and canyon lands, shrub-steppe 
grasslands, karst formations, and arid coniferous forests with rocky outcroppings (Hall 1946, 
WBWG 2005).  Areas with pallid bats in south-central Montana consist of arid juniper-sagebrush 
or ponderosa pine-sagebrush habitats with sandstone or limestone rock outcrops. 

Natural History: Throughout their range, pallid bats roost alone, in small groups, or large 
groups with hundreds of individuals.  Day and night roosts typically consist of crevices in rocky 
outcrops and cliffs, though they have been documented to roost in mines, buildings, bridges, 
hollow trees, behind exfoliating bark, and in hardwood trees and fruit trees.  Roosts are usually 
high, warm and inaccessible to terrestrial predators, though the pallid bat has occasionally been 
found roosting on or near the ground under burlap sacks, stone piles, and baseboards.  Site 
fidelity to day roost sites is strong in late fall through late spring until young are born (O’Shea 
and Vaughan 1977).  Site fidelity has been shown within and between years for night roosts 
(Lewis 1994).  Although year-to-year and night-to-night roost reuse is common, they may switch 
roosts on a daily (1-13 days) and seasonal basis (WBWG 2005). 

Maternity colonies are usually small, but colonies up to 200 adults have been found (Lewis 
1996).  Maternity colonies have been documented in crevices in rock outcrops and man-made 
structures, where temperatures are a fairly constant 30 degrees C.  Adult males usually roost in 
small groups separate from maternity colonies during the summer.  Pallid bats have 1-2 pups per 
year.  Mating occurs from October to February, parturition from late April to July, and weaning 
in August (WBWG 2005).  Populations at higher latitudes give birth later in the season.  In 
Montana, lactating females have been captured in early August and juveniles in August and early 
September (Foresman 2001, Worthington 1991). 

Winter ecology is poorly known.  The pallid bat has never been documented to over winter in 
Montana and may migrate south (Foresman 2001).  However, so few winter bat surveys have 
been done in eastern Montana that no real conclusions can be made about the winter occurrence 
of this species.  Other studies indicate that pallid bats apparently do not migrate long distances 
between summer and winter sites.  In some parts of their range, males and females have been 
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found hibernating alone or in small groups, wedged deeply into narrow crevasses in mines, 
caves, and buildings.  During the winter this species hibernates and periodically arouses to 
actively forage and drink (O’Farrell and Bradley 1970). 

Pallid bats often forage by gleaning prey from the ground and surfaces of low vegetation, but 
they also capture insects on the wing.  They eat a variety of arthropod prey, including ant lions, 
beetles, centipedes, cicadas, crickets, grasshoppers, moths, scorpions, solpugids, and termites 
(WBWG 2005).  They forage over open shrub-steppe grasslands, sagebrush, open ponderosa 
pine or juniper forests, orchards and vineyards.  Studies conducted in southern British Columbia 
(the northern extent of their range) found that pallid bat foraging activity was significantly 
greater over native habitats than over orchards and vineyards (Rambaldini 2006).  This study 
found that foraging generally occurred within 1.5 km of their day roosts in cliffs.  Pallid bats 
drink water on the wing from springs, tanks, streams, and ponds. 

Conservation/Management Issues: Potential management issues in Montana include strip 
mining for coal, closure/reclamation of old mine adits, pesticides (especially rangeland spraying 
for grasshoppers), sagebrush control, water quality degradation from coal bed methane 
development, loss of water sources from drought, poor design of livestock water tanks, roost 
disturbance from recreational activity, and conversion of native grasslands and shrub-steppe 
habitats into crop production.  The potential for mortality at wind generation facilities is 
unknown for this species. 

Survey/Monitoring Methods: Recommended survey methods include acoustic monitoring of 
echolocation and audible social calls, visual observation, and mist netting over water sources, in 
foraging habitat, and at roost entrances.  Pallid bat echolocation calls can appear similar to 
several other species of bats using the Anabat system, but social calls are diagnostic. 

Research Needs: Conduct stratified grid surveys in potential habitat to better define the range of 
this species in Montana and to locate maternity colonies and hibernacula (if present).  High 
priority areas to be surveyed include suitable habitats in southeastern Montana, south-central 
Montana, and arid sagebrush valleys in southwestern Montana east of the Divide.  Additional 
potential habitat for the pallid bat includes arid shrub-steppe and grassland habitats with rocky 
outcrops in northwestern Montana on the Flathead Reservation and adjacent areas along the 
lower Flathead and Clark Fork Rivers, and sagebrush/grasslands in the Bitterroot and upper 
Blackfoot River valleys.
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CORYNORHINUS TOWNSENDII – TOWNSEND’S BIG-EARED BAT 

Agency Status:  

MNHP rank G4/S2 Species of Concern 

USFS Sensitive 

USFWS None 

BLM Sensitive 

WBWG High 

CFWCS Tier 1 Species 

 

Figure 2. Townsend’s big-eared bat records in the MNHP database. 

 

Description: The Townsend’s big-eared bat is a medium sized brown-colored bat with 
extremely large ears that are joined at the base. 
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Forearm (mm) Weight (grams) Ears (mm) 

39-48 5-13 30-39 

Similar Species: The large ears and two large glandular masses on the snout easily separate this 
species from all others in Montana.  The pallid bat is paler, larger, and lacks glandular masses on 
the nose. 

Echolocation Characteristics: First sweep starts at 40 kHz with a harmonic starting around 60 
kHz; weak call intensity. 

Distribution: The Townsend’s big-eared bat has been documented throughout most of Montana, 
with the exception of the far northeastern corner of the state.  They are found at elevations 
between 1,968 and 7,820 feet.  Townsend’s big-eared bats are generally found at low densities 
across occupied habitats, and Montana is no exception.  Only five maternity colonies have been 
located, ranging in size from less than 20 adult females to an estimated 50-75.  The best-known 
colony at Lewis and Clark Caverns State Park has declined from over 100 females in ----- to 
about 16 females in 2005.  Other known colonies have not been monitored for population trends, 
due to poor access.  Lactating females have been captured in areas far from known colonies, 
indicating the presence of additional maternity roosts.  Less than 30 hibernacula have been 
located, most with just a few hibernating bats. 

Habitat: Townsend’s big-eared bats are found in mesic to dry conifer forests, ponderosa pine 
and limber pine woodlands, juniper, mountain mahogany, riparian, and shrub-steppe habitats 
where suitable roost sites are present.  Studies in other states indicate that Townsend’s big-eared 
bats also forage over wetlands and agricultural areas.  Caves and abandoned mines are the 
primary roost sites through most of the range, though buildings have been used by maternity 
colonies in the northern, cooler portions of the range.  In Montana, four maternity colonies are in 
natural caves and one is in an abandoned mine.  The capture of lactating females at dusk along 
the lower Missouri River (in an area with no known mines or caves) indicates a high likelihood 
for their use of cavities in steep, eroding clay banks as maternity roosts.  Bridges can be used as 
night roosts. Solitary males can often be found in smaller caves, mines, root cellars, buildings, 
and hollow trees that are unsuitable as maternity roosts. 

Natural History: Suitable roost sites, especially maternity roosts, probably limit distribution of 
this species.  Maternity colonies are often found in caves or mines with high, domed ceilings, 
areas that help trap and hold heat.  Clustering is common to directly share body heat with up to 
200 females in a colony (Humphrey and Kunz 1976; Pearson et al. 1952).  Males roost solitarily 
during the summer. 

Males and females occupy the same hibernacula sites with stable cold temperatures, sometimes 
deep within the cave system (Twente 1955; Humphrey and Kunz 1976; Rippy and Harvey 1965).  
They can switch roost sites between years and within the same year, but roost site fidelity is high 
in areas with limited roost sites.  Over 20 hibernacula have been located in Montana, most with 
just a few bats. 

Townsend’s big-eared bats roost out on open surfaces where they are visible, but vulnerable to 
disturbance.  Unless disturbed, this species exhibits strong site fidelity (Pearson et al. 1952; 



Montana Bat Conservation Plan   *** Draft, Not for Distribution ***  Page 19     9/6/2006 

Clark and Clark 1997; Fellers and Pierson 2002).  In northern Utah, the level of disturbance to 
maternity colonies in caves, including direct mortality to adults and young, did not discourage 
other adults from using the roost; suggesting the importance of site specific requirements 
(Sherwin et al. 2000).  Maternity colonies in mines were less stable than caves and frequent roost 
switching occurred (Sherwin et al. 2000; Sherwin et al. 2003).  Maternity colonies in mines 
moved an average of 2.6 times (range=0-7), while in caves maternity colonies exhibited strong 
site fidelity within and between years, usually using the same cave throughout the maternity 
period (range=1-2.1)(Sherwin et al. 2003). 

Peak mating period occurs between October and February in both transitory migratory sites and 
hibernacula.  Delayed development occurs after fertilization with gestation periods ranging from 
56-100 days depending on maternal temperature and number of torpor bouts.  Females are 
sexually mature their first year while males are not sexually mature their first year.  Late spring 
and early summer parturition results in one young. 

The Townsend’s big-eared bat is a moth specialist with over 90% of its diet composed of moths.  
They forage in edge habitats along streams and woodlands, and within a variety of woodland 
types.  They can travel long distances while foraging, including movements of over 150 km 
during a single evening (WBWG 2005). 

Conservation/Management Issues: The roosting nature of hanging out in the open on ceilings 
and walls makes the Townsend’s big-eared bat highly sensitive to disturbance or even the 
temporary presence of humans.  They have been known to abandon roosts after disturbance 
(Humphrey and Kunz 1976).  Summer roosts located near cave or mine entrances are visible to 
people and can be targets of vandals.  Recreational caving, commercial cave development, 
vandalism, and mine closures have impacted maternity colonies throughout their range.  
Presently, most recreational cavers are aware of bat conservation issues, and can be very helpful 
in reporting bat use of caves and supportive of gating to eliminate vandalism.  Gating of both 
caves and mines has been shown to be successful in maintaining populations of this species, and 
in some cases populations have increased after gating.  The dispersed, solitary roosting habits of 
male bats during the summer may make them more vulnerable to incremental habitat loss 
because of the difficulty in justifying the costs to managers of gating a mine with “only one bat.”  
Inadequate surveys of abandoned mines prior to reclamation has probably resulted in loss of 
roosting habitat, especially for hibernacula and summer roosts for bachelor males.  Often only 1 
summer survey night prior to closure has been done, if at all, before mines were closed.  Loss of 
genetic diversity from reduced and fragmented populations is a concern for this species in 
Colorado and the southeastern US.  Besides mine closures, toxic material impoundments also 
pose a threat to bats.  Pesticide spraying and degradation or loss of riparian habitat probably have 
negatively impacted prey populations. 

Survey/Monitoring Methods: The Townsend’s big-eared bat is quite effective at avoiding mist 
nets and flying through harp traps.  This species is quite difficult to detect with passive acoustic 
surveys because they utilize low intensity calls that can only be picked up at very close range (a 
few meters at best).  However, unlike many bat species, their echolocation calls are very 
distinctive with both Anabat and Sonobat systems.  Roost locations are most effectively found by 
searching mines and caves.  Infrared cameras set at possible roost entrances can be useful, since 
this species is very distinctive and easy to identify visually.  Radio-tagging may not work, since 
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the radio signals are usually lost once the bat enters the roost (Lausen pers. comm.).  Wing 
banding this species should not be conducted because of the apparent negative effects on this 
species (chewing, infection, and in growth), especially females (Humphrey and Kunz 1976). 

Roost switching by this species further complicates efforts to locate and protect colonies.  In one 
study, frequent switching between abandoned mines used for maternity roosts required a 
minimum of four surveys, bachelor roosts a minimum of nine surveys, and hibernation roosts a 
minimum of eight surveys before reclamation to deem a site not utilized by this species (Sherwin 
et al. 2003). 

Research Needs: Identification and protection of maternity colonies, hibernacula, and migration 
roosts are needed throughout the state.  Surveys are especially needed in eastern Montana.  
Studies are needed to develop local models to predict abandoned mine use in the state, and gain a 
better understanding of common roost switching behavior between abandoned mines and little 
roost switching between caves.  An education program for agencies involved in mine 
reclamation needs to be done, to emphasize the importance of multiple surveys at a single site 
before reclamation activities proceed.
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EPTESICUS FUSCUS – BIG BROWN BAT 

Agency Status:   

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM None 

WBWG Low 

CFWCS Tier 2 Species 

 

Figure 3. Big brown bat records in the MNHP database. 

 

Description: The big brown bat is the largest brown-colored bat in North America.  Females are 
usually larger than males. 
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Forearm (mm) Weight (grams) Ears (mm) 

39-54 13-23 14-16 

Similar Species: This species can be distinguished from similar-looking Myotis species by the 
combination of it’s large, robust appearance, keeled calcar, short ears, short blunt tragus (less 
than half of ear length), and broad wings.  The ear and wing membrane are chocolate brown to 
black.  The dorsal pelage is chestnut-brown to dark brown, blending into a lighter brown venter.  
The face is darker than the pelage, with a nose that is relatively broader in relation to it’s head 
than Myotis bats. 

Echolocation Characteristics: Curve-linear sweeps with minimum frequency between 25kHz 
and 33kHz.  Some variation in call structure throughout sequence and nearly constant-frequency 
tail lasting 2-7 milliseconds with minimum slope between 10-20 with Analook software. 

Distribution: Widely distributed throughout the US and southern portion of Canadian provinces 
and extends southward through Central America and into northwestern South America.  
Specimen records exist from counties across the state and both maternity colonies and 
hibernacula are known (Swenson and Shanks 1979).  The big brown bat is considered a common 
resident throughout the state (Foresman 2001). 

Habitat: The big brown bat is a habitat generalist found in variety of habitats, including conifer 
forests, riparian forests, urban areas, farmland, grasslands, shrub-steppe, and badlands.  This 
species is often closely associated with buildings and common in urban settings.  Day roost sites 
include attics, barns, hollow trees, rock crevices, bridges, and mines or caves.  Night roosts in 
more open locations of mines, caves, buildings and bridges.  Forages over water or land, in open 
land and dense forest.  Hibernacula have been located in caves, mines and buildings (Whitaker 
and Gummer 1992) and in deep rock crevasses on cliffs (Lausen 2005).  The big brown bat is 
more tolerant of dry sites and temperature fluxuations within the hibernacula than many other bat 
species.  They have been found to move in and out of hibernacula when outside ambient 
temperatures were above 32°F (Mumford 1958).  It has recently been discovered that big brown 
bats occasionally are active during the winter, even when temperatures are below freezing 
(Lausen 2005).  Maternity colonies have been found in buildings, tree hollows, chimneys, and 
bridges.  Some buildings in Alberta which housed maternity colonies were also used as 
hibernacula (Schowalter and Gunson 1979). 

Natural History: Big brown bats are colonial, with the size of maternity colonies ranging from a 
dozen to several hundred.  Males and females roost separately during the summer, but together 
during winter.  Mating can occur anytime between September and March (Mumford 1958) and 
the female stores the sperm until ovulation and fertilization in early spring.  In the West, each 
female has one young (the eastern subspecies can have two young), usually born in late June.  
Young become volant in 3-4 weeks.  Big brown bats appear to be fairly sedentary and are not 
known to migrate long distances.  Altitudinal migrations may take place in mountainous areas. 

As a beetle specialist, the insect family Coleoptera makes up the majority of the diet while the 
remainder is made up of a wide variety of insects, including true bugs, flying ants, moths, 
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cicadas, aphids, hoppers, and stoneflies (Whitaker et al. 1981; Whitaker 1972; Jones et al. 1973; 
Whitaker et al. 1977). 

Conservation /Management Issues: The big brown bat is one of the most common species 
inhabiting buildings, making its colonies highly vulnerable to eviction.  Roost sites may be 
adversely affected by timber harvest, bridge replacement, building demolition, recreational 
caving, mine reclamation and renewed mining.  Rabies has been documented in big brown bats, 
and this species is large enough to inflict a nasty bite.  Education efforts are needed to foster 
tolerance for this species, which preys on several agricultural insect pests.  Big brown bats will 
use properly designed and located bat houses. 

Survey/Monitoring Methods: Big brown bats have a very loud echolocation call that is easily 
picked up by passive and active acoustic monitoring.  However, their calls can be difficult to 
distinguish from silver-haired bat calls.  They are commonly caught in mist nets, though netting 
efficiency may be low compared to their abundance on the landscape.  Roost sites are fairly easy 
to locate and monitor, due to the large size of the bat and propensity to roost in buildings. 

Research Needs: Identify additional maternity colonies and hibernacula.  Determine the role of 
this species in controlling agricultural pests in Montana.
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EUDERMA MACULATUM – SPOTTED BAT 

Agency Status:   

MNHP rank 
G4/S2 Species of 
Special Concern 

USFS Sensitive 

USFWS None 

BLM Sensitive 

WBWG High 

CFWCS Tier 1 Species 

 

Figure 4. Spotted bat records in the MNHP database. 

 

Description: This bat is the most unique and easily identified bat in North America.  Spotted 
bats are black with 3 large prominent white spots on the back.  The ventral surface appears 
white, but the base of the hairs are black. 
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Forearm (mm) Weight (grams) Ears (mm) 

48-51 15-17 45-50 

Similar Species: The extremely large, pink ears and long tragus in combination with the 
distinctive coloration pattern make it impossible to confuse with any other bat in North America. 

Echolocation Characteristics: A moderately intense call between 80-90 decibels with 
fundamental frequency between 15 and 8.6kHz. 

Distribution: The spotted bat is one of the rarest mammals in North America.  Its distribution 
pattern is widespread throughout the west, with sparse populations in areas with suitable habitat.  
In Montana, spotted bats have been documented through capture of adults in south-central 
Montana.  The full extent of the spotted bat’s range in Montana is uncertain, but appears to be 
restricted to areas east of the Continental Divide in south-central Montana.  Spotted bats have 
been reported in Big Horn, Carbon, Powder River, and Yellowstone counties, which date 
between 1949 and 1990.  They have recently been detected acoustically along the Wild and 
Scenic sections of the Missouri River.  In Montana, spotted bats have been observed at 
elevations between 3,124 to 7,800 feet.  Their distribution is poorly documented in Montana, and 
more survey work will be needed to fully understand their range. 

Habitat: Spotted bats generally occupy open, arid habitats near tall cliffs which are used for 
roosting.  Foraging habitat in Montana includes sagebrush-steppe, rough breaks/badlands, dry 
ponderosa pine and juniper woodlands, riparian areas, and grasslands near roosting cliffs.  
Spotted bats roost singly or in small groups in rock crevices in high wall cliffs or rock outcrops.  
Prominent rock features appear to be a necessary feature for roosting. 

Natural History: Little is known about the life-history of this species, though radio-tagging 
studies have greatly increased our understanding in recent years.  Spotted bats likely breed in late 
summer with females giving birth to a single pup in early summer.  Postpartum females have 
been captured from June to late August.  They appear to be solitary animals, but may sometimes 
roost or hibernate in small groups.  Roost sites are cracks, crevices and caves, usually located 
high on cliffs.  Recent studies have shown high roost fidelity, often using the same roosts 
nightly. 

Spotted bats forage over a variety of habitats, including clearings in ponderosa pine forests, 
riparian habitats, juniper/pine woodlands, along cliff rims, in canyons, and over grasslands and 
pastures.  Spotted bats appear to have large foraging ranges during summer and have been 
documented to travel up to 40 km from their night roosts.  They appear to have foraging 
territories, and will avoid conspecifics when foraging.  In Montana, spotted bats have been 
observed foraging around yard lights in open habitat along the Missouri River (Lausen, pers. 
comm.).  Spotted bats are moth specialists, although they will take other types of insects. 

Little is known about migration or hibernation in this species.  In British Columbia, they are 
present at least May through August. 

Conservation/Management Issues: Little is known about potential threats to spotted bats 
because so little is known about this species.  Potential issues include urbanization of foraging 
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habitats below roost cliffs (Billings), recreational rock climbing, coal strip mining (through 
blasting, noise disturbance, and physical disturbance of cliffs), and water quality degradation 
from a variety of activities (coal bed methane development, oil and gas development, hard rock 
mining, power plant emissions, agricultural runoff).  Pesticides, especially those sprayed in areas 
near cliffs, may cause mortality or impact prey populations.  Riparian degradation and loss from 
poor grazing practices, invasive species, and conversion to agriculture and urban development 
may cause declines in prey abundance.  Drought and landscape use patterns may have caused the 
reduction in potential water sources away from large river systems.  Cliff rims are a popular 
place to locate wind farms.  Potential susceptibility of this species to mortality at wind generation 
sites is unknown.  Coal strip mining can potentially have negative impacts to foraging areas by 
reclamation into habitat types that support fewer insects. 

Survey/Monitoring Methods: The inaccessible roost sites and low population densities of this 
species present great difficulties for locating and protecting spotted bat roosts.  Spotted bats can 
be mist netted over small water bodies in areas where water is limited, but mist netting along 
large river systems such as the Missouri and Yellowstone are very inefficient.  Acoustic surveys 
are the best way to locate and monitor this species.  It is unique in having an echolocation call 
that is audible to most humans.  They can be monitored effectively using bat detectors, especially 
those set up to be more sensitive in the 8-10 kHz range.  Anabat systems can be fitted with a 
low-frequency microphone and set to a lower division ratio, to increase their efficiency in 
detecting spotted bats. 

Research Needs: Research priorities for Montana are to conduct targeted surveys for this 
species in potential habitat using low-frequency equipment, to determine the geographic extent 
of the species in Montana and seasonal occurrence in spring, summer, and fall.  Future research 
involving radio-tagging may be necessary to determine if this species migrates or hibernates in 
Montana.  Surveys for this species are especially critical in areas slated for energy development, 
including wind and coal-bed methane development.
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LASIONYCTERIS NOCTIVAGANS – SILVER-HAIRED BAT 

Agency Status:  

MNHP rank G5/S3S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 5. Silver-haired bat records in the MNHP database. 

 

Description: The Silver-haired bat is a medium sized bat with wingspan of 30 cm.  Long, 
blackish-brown hair covers the body and dorsal surface of tail membrane.  The dorsal hair is 
silver-tipped and gives the pelage a frosty appearance.  The ears are black and naked with a 
short, broad tragus while the wing membrane is blackish brown. 
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Weight (grams) Ears (mm) 

8-12 12-16 

Similar Species: Only two other Montana bats have silver-tipped hair.  The eastern red bat is 
reddish-brown in color, and the hoary bat is much larger and generally lighter in color, with more 
of a grizzled appearance and a cream-colored collar. 

Echolocation Characteristics: Minimum frequency ca. 25 kHz with a nearly constant frequency 
tail (10-14 milliseconds) and slope between 0-10 with Analook software (Genter and Jurist 
1995). 

Distribution: Widely distributed from Alaska throughout the southern portion of the Canadian 
provinces and the United States southward into northeastern Mexico.  The silver-haired bat is 
widespread in forested areas throughout Montana.  The majority of Montana occurrences have 
been recorded in western counties, although records exist for eastern Montana in forested river 
bottoms and in ponderosa pine forests. 

Habitat: This species is strongly associated with forests for roosting and foraging, usually 
occurring in older forest stands utilizing multiple roost sites (Crampton and Barclay 1996).  It is 
most commonly found in conifer or mixed forests, but can also use hardwood forests such as 
cottonwood riparian and aspen stands.  It can be found in drier, less forested habitats during 
migration. 

Natural History: Silver-haired bat maternity colonies are small, ranging in size of up to 70 
individuals.  Maternity roosts are almost exclusively in trees—inside natural cavities, in bird-
excavated cavities or under loose bark of large diameter snags.  Roosting sites are usually at least 
15 m above the ground.  Male bats also roost in trees, either singly or in small groups.  Both 
males and females change roosts frequently and use multiple roosts within a limited geographic 
area, indicating that clusters of large snags may be necessary.  However, maternity colonies may 
not switch roosts as frequently as non-breeding individuals.  Recent radio-tagging studies in the 
Pacific Northwest are starting to shed light on roost characteristics for this species.  Important 
characteristics of trees used by female silver-haired bats include: maternity roost trees were taller 
than available trees, in early stages of decay, and roosts were 1.5 times higher than cavities in 
available trees (Betts 1998).  In other studies, maternity colonies of female silver-haired bats 
were exclusively located within cavities and remained in the same location for extended periods 
(8 days average), while solitary individuals changed roosts frequently (Mattson et al. 1996; 
Vonhoff and Barclay 1996).  In one study, snag densities in areas of roosts had 21 snags/ha, and 
were considered vital to provide adequate roost sites (Mattson et al. 1996). 

Other structures can be used as roosts during migration, or by nonbreeding individuals, including 
buildings, bridges, rock crevices, and wood piles.  In some areas, male and female colonies 
appear to segregate geographically during summer, while in other areas, including much of 
Montana, colonies of both males and females are present in the same areas.  In Montana, 
maternity roosts tended to be limited to lower elevation areas (< 6,000 feet), but males and 
nonbreeding females were found to roost at higher elevations.  On-going studies of roost site 
characteristics within burned forests of western Montana will shed additional light on roost 
requirements for this species. 
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Although generally considered to be migratory, silver-haired bats have been documented to 
hibernate in milder portions of the Pacific Northwest.  The few overwintering silver-haired bats 
found in Oregon and Washington were juveniles from the previous summer.  Silver-haired bats 
have been found hibernating in hollow trees, under loose bark, in rock crevices, and more rarely 
under wood piles, in leaf litter, under foundations, and in buildings, mines, and caves. 

Silver-haired bats follow a reproductive pattern similar to many other bats.  Spermatogenesis 
begins in early fall with little activity over the winter.  Mating presumed to occur in autumn and 
females store sperm over the winter (Kunz 1982).  Ovulation occurs in April and May then 
parturition in June, 50-60 days later.  The silver-haired bats normally has twin pups.  Like most 
bats, production data is lacking, though Kunz (1971) reported that 1.7 pups per female survived 
to flight age.  Males and females are reproductively mature their first year. 

The silver-haired bat is a strong flier, and radio tracking has shown they can travel considerable 
distances between roosts and feeding areas.  They forage over water, open meadows, in riparian 
habitat, and over the forest canopy.  They eat a variety of insects, though moths appear to be a 
major portion of their diet in some studies.  In Montana, insects including true bugs, moths, 
beetles, flies, and caddisflies have been recorded in their diet (Jones et al. 1973).  Moths and flies 
were also reported by Whitaker et al. (1981). 

Conservation/Management Issues: Retention of large diameter snags is important to the 
conservation of the silver-haired bat (Campbell et al 1996).  Timber management, pesticide use, 
and grazing could negatively affect the population. 

Survey/Monitoring Methods: Silver-haired bats can be mist netted over water, and they are 
easy to identify in the hand.  They can be monitored acoustically, but their echolocation calls can 
be difficult to distinguish from those of the big brown bat.  Radio tracking is necessary for 
locating roost sites. 

Research Needs: Additional studies are needed on roost sites (especially maternity roosts) to 
develop better snag retention recommendations for this species.  Migration corridors may be 
important for this species.  The impacts of wind energy development should be evaluated as 
wind farms come into production.
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LASIURUS BOREALIS – EASTERN RED BAT 

Agency Status: 

MNHP rank G5/S2S3 

USFS None 

USFWS None 

BLM None 

WBWG Low 

CFWCS Tier 2 Species 

 

Figure 6. Eastern red bat records in the MNHP database. 

 

Description: The eastern red bat is a distinctive reddish-orange cooler. Dorsal parts range from 
brick red to rusty red washed with white while the ventral parts are paler.  Males usually more 
brightly colored than females. 
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Forearm (mm) Weight (grams) Ears (mm) 

35-45 7-13 9-11 

Similar Species: No other Montana species resembles the eastern red bat.  The eastern and 
western red bats were formerly considered to be one species.  Western red bats have not been 
documented in Montana. 

Echolocation Characteristics: Minimum frequency between 35 and 50 kHz, call structure 
resembles hockey sticks. 

Distribution: Eastern red bats range throughout eastern North America, though their populations 
become spotty across the western Great Plains.  Like many eastern warblers species, their 
distribution extends north of Montana into the aspen parklands of Saskatchewan and eastern 
Alberta.  Until recently, their occurrence in Montana remained speculative, based on one 
specimen in the National Museum that was collected on the Yellowstone in the 1800s.  In the 
late 1990s, two migrating individuals were turned in for rabies testing, one from Custer County 
in September 1997 and the other from Choteau County in September 1998 (Lemke 1999).  In 
August 2005, an adult female was captured in a mist net near Culbertson in Roosevelt County.  
This bat appeared to be part of a group of bats, and may have been part of a migrating group, or 
part of a local breeding population.  The eastern red bat has been documented across both North 
and South Dakota, and is known to breed in small numbers in the Black Hills.  Few bat surveys 
have been done in the riparian forests and woody draws of eastern Montana where breeding 
populations of this species could potentially be found.  It is likely that small numbers of eastern 
red bats migrate across much of eastern Montana during spring and fall. 

Habitat: The primary habitats for the eastern red bat are eastern deciduous-hardwood forests and 
mixed broadleaf/conifer forests.  In the Dakotas it is found primarily in riparian habitat, woody 
draws, shelterbelts, urban forests, and less commonly in the conifer forests of the Black Hills. 

Natural History: The eastern red bat is a solitary foliage-roosting forest bat that migrates south 
for the winter.  They roost in trees, hanging from branches in the canopy or on the underside of 
leaves.  Roost sites are on average 2 m above the ground, but can range from 1.2 m above the 
ground to 12 m.  Thermal characteristics of their roosting sites are important, and they are often 
found roosting on the south sides of trees.  Roost sites tend to be concealed on all sides and top 
with foliage, and open beneath to allow access in and out of the roost. In the Great Plains, elms 
seem to be preferred for roosting, but box elder, fruit trees, and a variety of other woody plants 
can be used (Jones et al. 1983).  Family clusters tend to use the highest roosts. 

Eastern red bats breed in August and September, possibly while on migration.  Females give 
birth to up to 5 pups in the spring, though litters typically consist of 3-4 pups.  The females will 
carry their pups while they are small, but soon leave them roosting in a huddle while they are 
foraging.  They will carry the young while switching roost sites, and female bats have 
occasionally been found “grounded” by the excess weight of several pups.  Migration occurs in 
August and September, though lactating females have been found as late as 20 August in the 
Black Hills.  They are generally solitary, but may forage and migrate in groups.  They have been 
known to swarm with other bats in late summer and autumn around entrances of caves and 
mines, but do not normally use these sites for roosting. 
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Eastern red bats forage over streams and rivers, in riparian forests, upland forests, and along 
forest edges (LaVal and LaVal 1979).  In urban areas they can commonly be observed foraging 
around street lights.  Prey species include moths, crickets, flies, mosquitoes, true bugs, cicadas, 
beetles, and other insects. 

Conservation/Management Issues: Management of riparian forests and woody draws in eastern 
Montana are critical for providing breeding habitat and migratory stop-over areas for this 
species.  The major issue for this species is loss and degradation of riparian forests from past and 
current logging, poor grazing practices, agricultural conversion, and hydrologic modification 
(dams, riprap, channelization, and dewatering due to excessive water use).  This species has 
suffered large mortalities at wind farms located in forested areas of the east.  Insect control, 
especially mosquito control, may have detrimental impacts on non-target insects such as moths 
that may be important as prey species. 

Survey/Monitoring Methods: Eastern red bats can be difficult to capture in mist nets, relative 
to their abundance.  They are easily detected and identified using either Pettersson bat detectors 
and Sonobat software, or Anabat detectors. 

Research Needs: Conduct targeted surveys in riparian forests and woody draws in eastern 
Montana, to determine the range extent and breeding status of this species.  Migration surveys 
should be conducted to locate important migration routes.  Impacts of wind farms in Montana 
environments should be researched.
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LASIURUS CINEREUS – HOARY BAT  

Agency Status:   

MNHP rank G5/S3S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 7. Hoary bat records in the MNHP database. 

 

Description: The Hoary bat is the largest bat in Montana and boasts a 40 cm (16 inch) wingspan 
and weighs around 27 grams.  The fur color is grayish overall, but is heavily frost-tipped or 
hoary, also descriptive of the vernacular name.  A brilliant yellowish- collar around the neck is 
present and a cream colored spot on each wrist.  Ventral pelage is lighter than above and 
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membrane is brownish black.  Its robust short, rounded ears are edged with black and the tragus 
is blunt. 

Forearm (mm) Weight (grams) Ears (mm) 

46-55 27 11-15 

Similar Species: The eastern red bat is much smaller and reddish-orange in color.  The silver-
haired bat is much smaller and darker, and lacks the yellowish collar. 

Echolocation Characteristics: Hoary bats echolocate with a lowest minimum frequency of 
around 20 kHz.  In Montana, only the spotted bat has a lower echolocation call.  Highly variable 
call structure and minimum frequency. 

Distribution: Found throughout North America from southeast of Alaska, extending into 
Mexico and South America.  Hoary bats are found across the entire state of Montana, but may be 
absent from extensive treeless areas of the Plains. 

Habitat: The hoary bat is a forest bat that can be found in conifer forests, riparian forests, and 
urban areas. 

Natural History: The hoary bat is a forest canopy bat that migrates south for the winter.  Hoary 
bats roost in family clusters or as solitary individuals, hanging from branches in the canopy of 
trees.  Roosting sites are typically high—usually 8-12 m above the ground, and are well 
concealed from the sides and top.  Family groups and young tend to roost higher than non-
breeding adults. 

Hoary bats breed during the fall, probably while on migration.  First year male and females are 
reproductively mature (Druecker 1972).  They generally arrive on their breeding grounds 
between May and June, and depart between September and October (Cryan 2003).  Females have 
one litter of 2-4 pups, which are capable of flight as early as mid-July in some parts of Montana.  
Yearling females have a lower production rate, usually giving birth to twins in their first 
breeding opportunity (Koehler and Barclay 2000).  Young experienced the highest growth rates 
in years with highest temperatures and lowest rainfall (Koehler and Barlcay 2000). 

Hoary bats are known to defend foraging territories from conspecifics and other species (Barclay 
1984).  They often forage above the forest canopy (Kalcounis et al. 1999).  They feed on large 
insects, especially moths, but have been known to feed on beetles, flies, and true bugs (Jones et 
al. 1973; Whitaker 1972; Whitaker et al. 1977; Whitaker et al. 1981).  Because of their large size 
and lower maneuverability, hoary bats require a fairly large, open “swoop zone” around water 
sources.  Like most bats, they come in to surface water to drink on the wing. 

Conservation/Management Issues: Hoary bats are very susceptible to mortality from collisions 
with wind turbines, especially during the fall migration period.  Good forest management 
practices are critical for providing habitat for this species, especially in riparian areas on the 
Plains.  Improperly designed structures and excess clutter around stock tanks may prevent hoary 
bats from using them for water.  Hoary bats seem to be more susceptible than other bats to 
getting snagged on barbed wire fences. 
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Survey/Monitoring Methods: Hoary bats can be captured in mist nets over water, but capture 
rates may not reflect their relative abundance.  They are easily detected and identified using 
either Pettersson bat detectors and Sonobat software, or Anabat detectors.  Banding should not be 
attempted—hoary bats do not seem to tolerate bands very well.  Radio tagging can be used to 
study local movements. 

Research Needs: Migration corridors need to be identified, especially in relation to areas 
suitable for wind farm development.  Wintering areas for Montana populations need to be 
identified, to allow coordination of management activities for this highly migratory species.  
Roost site characteristics need to be better defined.  Impacts of forestry practices need to be 
evaluated in relation to breeding population densities and production.  Mortality from collisions 
with towers, tall buildings, wind turbines, barbed wire fences, and other tall obstacles should be 
monitored so that modifications can be made to reduce mortality in migration corridors.
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MYOTIS CALIFORNICUS – CALIFORNIA MYOTIS 

Agency Status: 

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 8. California myotis records in the MNHP database. 

 

Description: This is the smallest bat in Montana.  The fur is long and not glossy, varying from 
dark brown to reddish brown while the ear and wing membranes are black.  The calcar is 
distinctly keeled. 
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Forearm (mm) Weight (grams) Ears (mm) 

29-36 3-5 11-15 

Similar Species: To differentiate from the very similar small-footed myotis, the California 
myotis has a steeply sloped forehead, smaller thumb (<4.2 mm) and the tail does not extend past 
the interfemoral membrane (Constantine 1998).  The bare part of snout about as long as width of 
nostrils from dorsal aspect (Genter and Jurist 1995).  Genetic analysis and echolocation may be 
more reliable in distinguishing this species from the small-footed myotis. 

Echolocation Characteristics: Minimum frequency of 50kHz. 

Distribution: From southeastern Alaska and British Columbia through the western US 
southward into southern Mexico.  In Montana, this species has been found in northwest Montana 
west of the Divide.  A record previously recorded in northeastern Montana has been discounted 
as a misidentification.  It is unclear if this species is found east of the Divide in western Montana. 

Habitat: Over much of its range, this species can be found in forested and desert scrub 
environments.  In Oregon and Washington this species was detected 2-9 times more often in old 
growth forest and thought to be important for roost sites (Thomas and West 1991).  Montana 
captures of this species have primarily been made in forested habitats. During summer, this 
species roosts alone or in small groups in caves, mines, rock outcrops, buildings, under tree bark, 
and in snags.  Large diameter, intermediate stage snags, especially ponderosa pine, have been 
used by maternity colonies in Canada.  Hibernacula have been documented in caves, mines, and 
buildings. 

Natural History: Roosts singly or in small groups, though recent studies in Canada have 
documented maternity colonies of up to 52 individuals.  The California myotis mates in autumn 
(or possibly spring in California).  Females gather into maternity colonies in spring and early 
summer, where they give birth to a single pup per year. In winter, solitary bats or small groups 
hibernate in caves, mines, and buildings.  They feed on moths, true bugs, beetles, spiders, and 
crane flies, mosquitoes, and midges (Whitaker et al. 1977; Whitaker et al. 1981). They usually 
forage within 15ft. of the ground near edges of conifers and over or close to water near the shore. 

In southern British Columbia, Brigham et al. 1997 found pregnant and lactating females 
exhibited a high level of roost switching and very low site fidelity for roost trees, which suggests 
that a substantial number of snags are needed to support their population.  Roost trees had larger 
diameter at breast height (DBH), were in intermediate stages of decay, and were further from 
other tall trees than available trees (Brigham et al. 1997).  Roost trees tended to be in areas free 
of clutter which could also be a function of tree size; the larger the tree the more open the area 
around it (Brigham et al. 1997).  Individuals in this study also preferentially chose ponderosa 
pine and roosted in Douglas-fir less than expected based on relative abundance. 

Conservation/Management Issues: This species can be impacted by mine reclamation, timber 
harvest of old growth, and building demolition.  Timber management practices may be very 
important in ensuring an adequate present and future supply of large-diameter snags for 
maternity colonies.  The removal of large-diameter snags may be especially detrimental.  Acid 
mine drainage can locally impact this and other bat species.  Pesticide use (especially spraying of 
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forest lands for insect pests) may have negative impacts on both the bats and on non-targeted 
prey insects. 

Survey/Monitoring Methods: This species can be captured at cave and mine entrances and over 
water sources in mist nets, but can be difficult to distinguish from the small-footed myotis.  A 
combination of captures, acoustic recordings, and genetic sampling are best for confirmation of 
this species. 

Research Needs: Locate maternity colonies and hibernacula sites.  Further validate range in 
Montana with more surveys.  More studies are needed on this species acceptance of gated mine 
entrances.
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MYOTIS CILIOLABRUM – WESTERN SMALL-FOOTED MYOTIS 

Agency Status: 

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 9. Western small-footed myotis records in the MNHP database. 

 

Description: The western small-footed myotis is a small bat.  Indicative of its vernacular name 
the tiny foot measures less than 8.5 mm in length.  The non-glossy pelage is long and highly 
variable ranging from pale yellow or tan to dark brown.  The wing membrane, face and ears 
contrast black and the calcar is distinctly keeled.  This species was formerly classified as a single 
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species with the eastern small-footed myotis, and older literature may refer to this species as M. 
leibei or M. subulatus. 

Forearm (mm) Weight (grams) Ears (mm) 

29-36 3-6 12-15 

Similar Species: This species is very similar to the California myotis, but has a tail that extends 
beyond the interfemoral membrane (Constantine 1998), a distinctive dark facial mask, and a 
gently sloping forehead.  The bare part of snout is longer than width of nostrils (Genter and Jurist 
1995).  Genetic and acoustic sampling should be used to verify identification in the portion of the 
range where this species overlaps with the California myotis (northwestern Montana). 

Echolocation Characteristics: Short, straight sweep from >60kHz down to around 40 kHz, 
sometimes 35kHz, lasting about 5 milliseconds; no constant frequency tail (Genter and Jurist 
1995). 

Distribution: The western small-footed myotis is widespread throughout the west, and has been 
documented across most of Montana. 

Habitat: This species can be found in a variety of habitats.  In Montana it has been found in 
mesic to xeric coniferous forests and woodlands associated with cliffs and talus, in riparian 
habitats, and in grasslands associated with steep clay buttes and talus (Genter and Jurist 1995).  
This species roosts in rock crevices, holes in clay banks, under rocks, in caves and mines, in 
buildings, and under bridges.  They forage in a variety of habitats, including around the edges of 
riparian vegetation. 

Natural History: Similar to many bats, mating takes place in the fall, with sperm being stored 
until spring when ovulation occurs.  Reproductive females generally roost solitarily or in small 
maternity colonies (Holloway and Barclay 2001).  They raise one pup per year. Males may roost 
separately from females during summer.  In Oregon and British Columbia, this species 
hibernates singly or in small clusters in caves and mines with temperatures between 26.6ºF and 
48.2ºF (Perkins et al. 1990, Nagorsen et al. 1993).  Some individuals have been found to 
hibernate in the state.  Some may leave the state in the fall to hibernate elsewhere (Swenson and 
Shanks 1979; Foresman 2001). 

The western small-footed myotis feeds on a variety of insects including beetles, caddisflies, 
moths, and midges, crane flies, and leafhoppers (Jones et. al. 1973). 

Conservation/Management Issues: This species may be affected by the closure of abandoned 
mines, recreational caving, and by degradation of riparian habitats used for foraging.  Pesticide 
spraying, especially rangelands, may have negative impacts.  Potential impacts of wind farms 
and coal bed methane are unknown. 

Survey/Monitoring Methods: This species echolocates in the 40 kHz range, making it difficult 
to distinguish from several other Myotis species using acoustic surveys.  It can be captured in 
mist nets, but can be difficult to distinguish from the California myotis in western Montana 
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where their ranges overlap.  This species may be common in eastern Montana prairie and shrub-
steppe habitats, but these open habitats can be difficult places to capture bats. 

Research Needs: More information is needed on foraging habitat use, maternity roosts and 
hibernacula.  This is a difficult species to study because of solitary existence and small maternity 
colonies.
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MYOTIS EVOTIS – WESTERN LONG-EARED MYOTIS 

Agency Status: 

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM Sensitive 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 10. Long-eared myotis records in the MNHP database. 

 

Description: A large Myotis species most recognizable by the presence of its large ears, which 
extend 5-7 mm past the muzzle.  The pelage is long, soft, and varies in color from light brown to 
brown while the wing membrane and ears are glossy black.  The calcar extends about halfway 
from foot to tail and is not keeled, or maybe only slightly keeled.  An inconspicuous fringe of 
hair may be present on free edge of tail membrane. 
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Forearm (mm) Weight (grams) Ears (mm) 

35-41 5-8 18-23 

Echolocation Characteristics: Diffuse and less compact call with a minimum frequency 
between 30 and 40 kHz.  Steep, almost vertical sweep lasting no more than 4ms covering a wide 
range of frequencies. 

Distribution: Widely distributed throughout the west.  Found throughout Montana wherever 
suitable roost sites are available. 

Habitat: Often associated with coniferous forests, but also found in riparian forests, juniper 
woodlands, and sagebrush.  Roost sites include hollow trees, behind exfoliating bark, conifer 
stumps, caves, mines, crevices on cliffs, rocky outcrops, and buildings.  Large diameter conifer 
snags in the early and intermediate stages of decay with exfoliating bark or cavities provide 
primary roosting habitat (Waldien et al. 2000).  Snags that are easily accessible and have high 
solar radiation exposure, e.g. protruding from canopy, in a canopy gap, or on the edge of the 
canopy are favored sites for maternity roosts.  Older, decadent aspen stands area also used by 
maternity colonies, where the bats are usually roosting behind loose bark.  Caves and mines are 
used as hibernacula, and hibernation of this species has been documented in the Sidney mine on 
Dec. 15, 1977, in Richland county, northeastern Montana (Swenson and Shanks 1979). 

Natural History: This species forages between treetops and over woodland ponds (Genter and 
Jurist 1995) gleaning from vegetation and taking aerial prey using echolocation and prey 
generated sounds (Faure and Barclay 1992).  Roosts solitarily or small groups up to 30 
individuals (Cowan and Guiguet 1960; Foresman 2001).  Optimum roost habitat is located within 
.5-1 km of open water for foraging and drinking (Waldien and Hayes 2001).  Roost trees when 
compared to available trees 1) are taller 2) closer to other available trees 3) and have lower 
percent canopy closure (Vonhof and Barclay 1996).  Females form small maternity colonies in 
summer, roosting near, but separately from solitary or small groups of non-parous females and 
males (Manning and Knox 1989).  Reproductive pattern assumed to be similar to other Myotis 
spp.  In males testicular development and spermatogenesis begins in late summer followed by 
copulation in the fall.  Females then store sperm in reproductive tract until ambient temperatures 
increase then ovulation and self-fertilization occurs in the spring.  One pup is born 50-60 days 
after fertilization usually in April or May. 

Prey items include moths, beetles, flies, sawflies, wasps, ants, bees, leafhoppers, and midges 
(Jones et al. 1973; Whitaker et al. 1977; Whitaker et al. 1981). 

Conservation/Management Issues: This species has been documented using large diameter 
conifer snags in the early and intermediate stages of decay with exfoliating bark or cavities 
providing primary roosting habitat (Waldien et al. 2000).  These roosting requirements need to 
be recognized when timber harvest is considered for an area.  Adequate access to caves or mines 
for hibernacula is also important in abandoned mine reclamation and bat activity assessments 
should be completed before mines are reclaimed.  Old, decadent aspen stands also provide 
roosting habitat for maternity colonies.  Aspen stands are sometimes burned or harvested to 
rejuvenate the stand.  Degradation of riparian habitat and loss of large cottonwood snags may 
impact this species in eastern Montana. 
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Survey/Monitoring Methods: Long-eared myotis can be surveyed using both acoustic sampling 
and capture with mist nets.  Long-eared myotis individuals that have a slight fringe on the tail 
can be distinguished from the fringed myotis by the echolocation calls. 

Research Needs: Better information is needed on roost site selection, especially maternity 
roosts, so that adequate recommendations can be made on forest management practices that will 
provide suitable roost sites in the future. 
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MYOTIS LUCIFUGUS – LITTLE BROWN BAT 

Agency Status: 

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM None 

WBWG Low 

CFWCS Tier 3 Species 

 

Figure 11. Little brown bat records in the MNHP database. 

 

Description: A small species with glossy pelage that ranges from dark brown to light brown to 
yellowish with the ventral surface paler than the dorsal. 
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Forearm (mm) Weight (grams) Ears (mm) 

33-41 6.5-9.5 11-16 

Similar Species: Shorter ears, lack of a keel on the calcar and lack of hair on posterior 
uropatagium distinguishes this from most other Myotis spp. except the Yuma myotis.  The little 
brown bat tends to be larger and darker and has been described as having a more glossy pelage 
and dark brown ears than the Yuma myotis.  However, recent research has shown that these two 
species cannot be reliably distinguished in the field (Scott 2004).  Hybridization between these 
two species, once suspected due to overlapping morphological characteristics has been disproved 
by recent genetics work. 

Echolocation Characteristics: Minimum frequency generally around 40kHz and rarely 35kHz.  
Call sweeps tend to be more curve-linear than other Myotis spp.  Difficult to distinguish from 
other 40 kHz myotis bats. 

Distribution: The little brown bat ranges throughout most of North America, and it may be the 
most common bat in Montana and the United States (Foresman 2001).  Six subspecies of the 
little brown bat have been recognized in North America (Fenton and Barclay 1980), although 
some consider the Arizona myotis (M. l. occultus) to be a separate species.  Fenton and Barclay 
(1980) reported three subspecies in Montana: M. l. alascensis in northwest Montana, M. l. 
carissima throughout most of Montana east of the Continental Divide, and M. l. lucifugus in 
northeastern Montana along the Canadian border.  Recent genetics samples analyzed using 
mitochondrial DNA classified 4 bats captured in northwestern Montana as M. l. relictus, 1 bat 
captured in central Montana as M. l. carissima, and 5 bats captured in central and eastern 
Montana as M. l. lucifugus (Dewey, pers. comm).  Myotis l. carissima and M. l. relictus are 
suspected to be separate cryptic species by some researchers (Dewey, pers. comm.), although 
reclassification to species status has not officially been proposed.  The distribution and status of 
subspecies in the little brown bat species complex needs to be clarified in Montana, especially if 
future studies verify species status for some subspecies. 

Habitat: The widespread distribution reflects the species ability to inhabit many types of habitat, 
including mesic and xeric forests, riparian areas, urban areas, and juniper/pine woodlands.  
Sagebrush-steppe and grassland habitats can be occupied as long as suitable roost sites and 
surface water are available.  This species commonly roosts in barns and attics during the 
summer, where maternity colonies can get quite large (several thousand bats).  Other roost sites 
used during summer include caves, mines, trees, rock crevices, talus slopes, and bridges.  
Maternity colonies tend to be located in larger, warmer roosts at lower elevations.  At higher 
elevations, mostly males and nonbreeding females are found.  Like most species of Myotis, the 
little brown bat is a crevice-dwelling species and will commonly inhabit spaces in roofs and 
barns where they may or may not be visible. 

Little brown bats often forage over water, but they can also forage in riparian habitat and in 
upland areas along forest edges (Patriquin and Barclay 2003) and also around remnant patches of 
forest left in clear cuts (Hogberg et al. 2002).  This species usually hibernates in caves or mines.  
The best known hibernacula in Montana is Azure Cave, Phillips County (Hendricks et al. 2000). 
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Natural History: Males and non-reproductive females typically roost alone or in small groups, 
separate from maternity colonies (Fenton and Barclay 1980).  Reproduction is typical for Myotis 
bats.  In males testicular development and spermatogenesis begins mid to late summer followed 
by copulation in the fall.  Females then store sperm in reproductive tract until ambient 
temperatures increase then ovulation occurs 1-3 days after permanent arousal (Buchanan 1987) 
and fertilization occurs in the spring.  Each female raises one pup per year.  Pups usually become 
volant after about 22 days.  Female little brown bats exhibit strong roost fidelity and will return 
to use the same roosts for many years if conditions remain stable.  Males and non-reproductive 
females usually roost in small aggregations separate from the maternity colonies.  The little 
brown bat feeds upon a wide range of taxa, and diet may vary widely depending on location and 
time of year.  Midges may make up a large portion of their diet, but they also feed on 
mosquitoes, craneflies, beetles, wasps, water boatmen, and true bugs.  Juveniles consumed a 
higher variety of insects, more opportunistic feeding (Bellwood and Fenton 1976).  Little brown 
bats may change between capture of nonvolant insects and flying insects, reflecting the 
flexibility of its call (Fenton and Bell 1979).  Individuals may consume 7 insects per minute 
(Anthony and Kunz 1977).  Labeled as “selective opportunist” by consuming the most abundant 
insects within the appropriate size range and sometimes specializing on a locally abundant insect 
(Anthony and Kunz 1977). 

Conservation/Management Issues: The little brown bat is a habitat generalist and has been able 
to exploit anthropogenic features for roosting.  As such, their populations are thought to be more 
or less secure.  However, little brown bats, especially large maternity colonies, are vulnerable to 
eviction from buildings.  There is evidence that the number of colonies in buildings is 
decreasing, due to eviction, loss of old vacant buildings, and construction of newer bat-proof 
buildings.  Natural roost sites, such as large snags, need to be protected and maintained over the 
long-term through better forestry practices.  Better public understanding is needed about the role 
of this species in controlling mosquito and other insect populations. 

Survey/Monitoring Methods: The little brown bat can be easily caught in mist nets, but is 
difficult to identify in the hand.  Acoustic and genetic sampling may be needed to differentiate 
this species from Yuma myotis.  Exit counts can be done at accessible maternity colonies.  
Hibernacula are best surveyed by internal surveys and counts. 

Research Needs: The status of the various subspecies needs to be clarified in Montana, 
especially if future research justifies their splitting into two or more cryptic species.  Genetic 
sampling is needed to clarify species identification between this and the similar Yuma myotis.  
More research is needed into the role of large bat colonies in controlling insect populations.  
Research is needed to clarify the role of bats in the spread of/or control of West Nile Virus.  
More research is needed on the use of natural roosts, especially for maternity colonies.  
Maternity colonies and hibernacula need to be located, monitored, and protected.
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MYOTIS SEPTENTRIONALIS – NORTHERN MYOTIS 

Agency Status:  

MNHP rank G4/S2S3 Species of Concern 

USFS None 

USFWS None 

BLM Sensitive 

WBWG Low 

CFWCS Tier 2 Species 

 

Figure 12. Northern myotis records in the MNHP database. 

 

Description: The northern myotis is a small, nondescript brown bat that resembles several other 
Myotis species in Montana.  The fur is light brown or yellowish-brown in color and tends to be 
non-glossy.  The flight membranes and ears are brown.  Until 1979, the northern myotis was 
considered to be a subspecies of the Keen’s myotis, and older references for Montana will refer 
to it as Keen’s myotis (Myotis keenii septentrionalis). 
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Forearm (mm) Weight (grams) Ears (mm) 

34-39 5-8 17-19 

Similar Species: This species looks similar to the little brown bat, but has longer ears (usually 
extending 2-4 mm beyond nose when laid forward) and a longer, pointed tragus.  Long-eared 
myotis has much longer ears.  Fringed myotis usually has longer ears, and has a more 
pronounced fringe of stiff hairs on the tail membrane. 

Echolocation Characteristics: Minimum frequency around 40kHz with a duration of 5 
milliseconds (Genter and Jurist 1995).  NOTE: The Myotis species that echolocate with a 
minimum frequency around 40k Hz can only be distinguished from one another by an expert. 

Distribution: The northern myotis ranges throughout eastern North America, and extends into 
the boreal forests of western Canada.  They have been documented in western North Dakota, 
western South Dakota (including the Black Hills) and eastern Wyoming.  In Montana, the only 
verified record of this species was a hibernating adult male collected from the Culbertson Mine 
in 1978 (Swenson and Shanks 1979).  Recent reported captures from other portions of Montana 
remain suspect because they were not verified with voucher specimens or genetics samples.  The 
distribution and status of the northern myotis needs to be verified in Montana.  Because of the 
difficulty of identification of this species, the collection of additional voucher specimens and 
genetic samples, will be necessary to verify the identification of individuals captured in areas 
other than the eastern fringe of the state. 

Habitat: This species is associated with both coniferous and hardwood forest habitats in upland 
regions across its range (Foresman 2001).  Generally, northern myotis are found in areas near 
water sources and dense forests.  They use both hardwoods and coniferous forests in the Black 
Hills.  In eastern South Dakota, they select cottonwood floodplain forests along the Missouri 
River (South Dakota Bat Working Group, 2003).  Specific habitat relationships for this species 
need to be clarified for Montana. 

Natural History: In spite of being considered common throughout much of its range, the natural 
history of this species is poorly known.  They are considered to be less gregarious than other 
species of Myotis, generally roosting solitarily or in clusters of up to 100 bats.  Northern myotis 
roost in tight crevasses or holes.  Day roosts have been found behind bark, rock crevices, in 
attics, behind shutters, and under shingles (Dout et al. 1966).  They use caves and mines for 
hibernation, and occasionally for night roosts.  Males roost in cavities of living hardwood trees 
while both sexes exhibit a preference for large diameter stems with exfoliating bark (Lacki and 
Schweirjohann 2001).  In Newfoundland northern myotis roosted solely in dead trees (Grindal 
1999).  The presence of a large numbers of trees is also very important as evidenced by the high 
frequency of roost tree switching (Foster and Kurta 1999) and spatial distribution relative to 
alternate roost trees (Grindal 1999).  This species used and average of 3.6 different trees and 
some used as many as 7 different trees while the transmitter was active for 8-10 days (Foster and 
Kurta 1999).  This correlates to a high number of roost trees needed because roost switching is 
assumed to occur the duration of the summer (ca. 150 days).  In the mesophytic forests of 
Kentucky, Lacki and Schwierjohann (2001) females formed colonies in cavities of hardwood 
snags or underneath exfoliating bark of softwoods.  For hibernacula, the northern myotis prefers 
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cool moist regions of caves and mines ranging from 33-56°F (mean=ca. 40°F) and relative 
humidity between 69-90% (mean=ca. 80%) (Hitchcock 1949, Goehring 1954, Layne 1958, 
Pearson 1962, Stones and Fritz 1969).  They commonly hibernate with other species of bats, 
including other species of myotis and the big brown bat (Hitchcock et al. 1984; Stones and Fritz 
1969). 

Foraging takes place over forested hillsides and ridges (South Dakota Bat Working Group 2003).  
They have also been reported to forage below the canopy just above the shrub story, often in 
areas not associated with riparian habitat (LaVal et al. 1977).  They have been found to utilize 
stands with more vertical complexity rather than open stands (Owen et al. 2003).  Food habits 
include a variety of insects, including: true bugs, ants, bees, moths, flies, crane flies, mosquitoes, 
and midges (Whitaker 1972). 

Reproduction in the northern myotis is similar to other species of Myotis.  In males testicular 
development and spermatogenesis begins in late summer followed by copulation in the fall.  
Females then store sperm in reproductive tract until ambient temperatures increase then 
ovulation and self-fertilization occurs in the spring.  One pup is born 50-60 days after 
fertilization usually in April or May.  Feldhammer et al. 2001 reported a week long 
disappearance of females before which pregnant females were captured and after which lactating 
females were captured assuming a fairly synchronous parturition period.  Males were captured 
during the week-long hiatus of females.  Reproduction in Montana has not been verified, but 
reproduction is likely in eastern Montana cottonwood forest habitats and in more dense 
ponderosa pine forests in southeastern Montana.  Throughout the Great Plains, this species is 
considered to occur in scattered, small populations. Montana is assumed to be on the periphery 
of the range and this species is considered rare in the state (Foresman 2001). 

Conservation/Management Issues: Management of forested areas in eastern Montana is critical 
to providing potential habitat for this species.  Proper management of riparian areas is needed to 
ensure a future supply of roost sites, including multiple decaying snags of large diameter.  
Pesticide use may impact prey populations.  Mine reclamation should only occur after a 
complete bat activity assessment to locate hibernacula.   

Survey/Monitoring Methods: Northern myotis should be surveyed using a combination of mist 
netting, trapping, cave and mine surveys, and acoustic surveys.  Additional voucher specimens 
should be collected in moderation, to help document this difficult-to-identify species.  The 
relative rarity of this species, and its nature to roost singly or in small populations may 
necessitate extra survey efforts to adequately document its range extent in Montana. 

Research Needs: Breeding status, distribution, and habitat use needs to be documented in 
Montana.  Hibernacula and maternity colonies need to be located.
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MYOTIS THYSANODES – FRINGED MYOTIS 

Agency Status: 

MNHP rank G4G5/S3 Species of Concern

USFS None 

USFWS None 

BLM Sensitive 

WBWG High 

CFWCS Tier 2 Species 

 

Figure 13. Fringed myotis records in the MNHP database. 

 

Description: The fringed Myotis is a small to medium size bat.  This species possess a well-
developed fringe of hair on the posterior edge of the uropatagium, which separates this species 
from all others in Montana.  The hairs are embedded in muscle bundles not present in all bat 
species and is thought to aid in active prey capture (Glass and Gannon 1994).  The ears and wing 
membranes are black, while the pelage varies from a light brown to yellowish brown with little 
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variation between dorsal and ventral surfaces.  Individuals in northern regions may appear to be 
darker (Foresman 2001). 

Forearm (mm) Weight (grams) Ears (mm) 

39-47 5-7 16-19 

Similar Species: The long-eared myotis sometimes possess a sparse fringe of hair in the same 
location, but usually has larger ears and a forearm length of less than 40 mm. 

Echolocation Characteristics: Similar to long-eared myotis, having very diffuse sweeps but 
occur across a broader range of frequencies, usually from 80 kHz down to 20 or 25 kHz.  Calls 
have steep slopes and are regularly spaced temporally. 

Distribution: The fringed myotis is found throughout the west from British Columbia to 
Mexico.  Few have been documented in Montana, primarily in the southwestern and central 
portions of the state.  However, the distribution of this species is poorly understood and needs to 
be verified.  One suspected fringed myotis was recently captured on the Tongue River in 
southeastern Montana.  It is possible that scattered populations of this species may extend across 
southern Montana, bridging the gap to an isolated population of fringed myotis is found in the 
Black Hills of South Dakota. 

Habitat: The fringed myotis is found in a wide variety of habitats from low to mid elevation 
grass and woodland, desert environments, and spruce-fir forests (Foresman 2001).  Xeric 
woodlands appear to be the most commonly used habitat across its range.  In Montana, most 
have been captured in ponderosa pine or cottonwood riparian forests.  Roost sites include tall 
snags in the early stages of decay and multiple day roosts within a stand (Weller and Zabel 
2001).  This species can also roost in caves, mines, rock crevices, bridges, and buildings (Genter 
and Jurist 1995). Hibernacula have primarily been documented in abandoned mines. 

Natural History:  The fringed myotis is generally considered to be uncommon or rare in most of 
the states throughout its range, in spite of a G5 overall ranking.  Although widespread, little is 
known about the habitat requirements or limiting factors for this species.  Reproduction is similar 
to other myotis species.  In males testicular development and spermatogenesis begins in late 
summer followed by copulation in the fall after maternity colonies break up.  Females then store 
sperm in reproductive tract until ambient temperatures increase then ovulation and self-
fertilization occurs in the spring.  Parturition occurs synchronously over a two week period 
(O’Farrell and Studier 1973).  One pup is raised per year, and young are capable of flight after 16 
days and fully weaned at 20 days.  Colony size can range from 10 to 2,000 bats, although large 
colonies are very rare.  Maternity roosts have been found in caves, buildings, mines, and large 
snags.  Maternity roosts have been found in sites that are generally cooler and wetter than is 
typical for most other bats. Recent studies in New Mexico found that this species tended to use 
larger snags and switch roosts less often than the long-legged myotis (Chung-MacCoubrey 
1996).  Food habits are poorly understood, but a variety of prey have been found in the diet, 
including moths, true bugs, harvestmen, cave crickets, and beetles (Whitaker et al. 1981; 
Whitaker et al. 1977; Black 1974).  The presence of non-flying invertebrates in Oregon suggests 
this species may sometimes feed by gleaning prey off vegetation.  Relatively long distances (13 
km one way) have been documented for post-lactating females between roost and foraging sites. 
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Conservation/Management Issues: This species is easily disturbed by human presence, 
especially in maternity roosts.  Lack of information on the biology and limiting factors of this 
species hinder efforts to develop protective strategies.  Before reclamation and closure of 
abandoned mines, bat activity assessments should be completed to locate potential roost and 
hibernacula sites.  Timber management in stands with large diameter trees should focus on 
retention of groups of snags in the early stages of decay.  This species is probably impacted by 
factors that affect other bats, such as riparian habitat degradation, pesticide application, and 
environmental contaminants. 

Survey/Monitoring Methods: The fringed myotis is fairly easy to distinguish from other 
species by its echolocation call.  They can be caught in mist nets, and generally can be 
distinguished from the similar-looking long-eared myotis.  However, some long-eared myotis 
have enough of a fringe to create some uncertainty for the id of bats in the hand.  Reference calls 
should be collected from hand-released bats for verification. 

Research Needs: Range, habitat use, and population status need to be clarified for this species in 
Montana.  Little is known about the winter status of this species in the state and the hibernacula 
requirements.  Locate hibernacula and maternity roosts and determine requirements for each.  
Additional reference specimens are needed, especially from eastern Montana, to help verify its 
range extent in the state.  However, the collection of reproductive females should be avoided.
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 MYOTIS VOLANS – LONG-LEGGED MYOTIS 

Agency Status: 

MNHP rank G5/S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 14. Long-legged myotis records in the MNHP database. 

 

Description: The long-legged myotis is a fairly distinctive bat, distinguished from most other 
Myotis species by a combination of a keeled calcar, short, rounded ears, and long tibia length.  In 
Montana, this species is usually dark chocolate brown with black wing membranes and fairly 
dark ventral fur.  The ventral portion of wing membrane is more extensively furred from body to 
elbow, than other Myotis bats. 
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Forearm (mm) Weight (grams) Ears (mm) 

35-41 5-7 11-14 

Similar Species: California myotis also has a keeled calcar and can be a dark brown color, but is 
much smaller, with very short legs and smaller feet. 

Echolocation Characteristics: Longer constant frequency portions of this call allow greater 
range of detection (Fenton and Bell 1979).  Minimum frequency ca. 40kHz with a duration of 1-
5 milliseconds (Fenton and Bell 1979).  May be difficult to distinguish from other 40 kHz bats. 

Distribution: The long-legged myotis is widely distributed throughout the west and is found 
throughout Montana, though breeding sites in eastern Montana may be limited to forested areas 
of island mountain ranges and river bottoms. 

Habitat: Primarily a coniferous forest bat, but also inhabits riparian cottonwood bottom lands 
and desert areas (Bell 1980, Foresman 2001). 

Natural History: The long-legged myotis roosts in trees, mines, caves, buildings, and rock 
crevasses.  They inhabit a wide range of elevations, and have been captured at elevations above 
6000ft. in Montana, atypical of most Myotis (Hofmann et al. 1969).  Reproduction is similar to 
most other Myotis species.  In males testicular development and spermatogenesis begins in late 
summer followed by copulation in the fall.  Females then store sperm in reproductive tract until 
ambient temperatures increase then ovulation and self-fertilization occurs in the spring.  During 
summer females form maternity colonies ranging up to 500 individuals.  Maternity roosts are 
usually located in large snags or under sloughing bark.  Buildings have also been used as 
maternity sites.  Maternity colonies often switch roosts during the breeding season, requiring 
adequate numbers of suitable roost trees to be present.  One pup is born 50-60 days after 
fertilization usually in April or May.  Males and non-reproductive females roost singly or in 
small groups and utilize a wider range of roost sites than the maternity colonies.  They are also 
known to night roost under bridges (Adam and Hayes 2000).  This species hibernates in caves 
and mines (Christy and West 1993; Hendricks et al. 2000), often with other species of bats.  
Known hibernation records in Montana include Azure Cave (Blaine and Phillips Counties, MT), 
and in the Culbertson Mine, Richland county (Hendricks et al. 2000, Swenson and Shanks 1970).  
Winter temperatures in Azure Cave range from 6.5°C-7.5°C and relative humidity varies from 
85-100% (Hendricks et al. 2000). 

Long-legged myotis use fast, direct flight to capture insects at the edges of wooded forests, 
through open woodlands, and above the forest canopy (Fenton and Bell 1979).  They also forage 
high above the ground near cliff edges (Saunders and Barclay 1992).  Prey species mainly 
include moths, although some true bugs, flies, caddisflies, termites, and spiders have been 
recorded (Jones and Lampe 1973; Whitaker et al. 1981; Whitaker et al. 1977). 

Conservation/Management Issues: Timber harvest practices are likely to affect maternity 
roosts located in snags and under bark.  Ormsbee and McComb 1998 suggest retention and 
recruitment of tall (>32m), large diameter (>83cm @dbh) snags in the early stages of decay 
would provide female long-legged Myotis with day roosting habitat.  Removal of vegetation 
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around the snag is also recommended to increase exposure and solar radiation (Ormsbee and 
McComb 1998).  Mine reclamation could close off vital hibernacula sites. 

Survey/Monitoring Methods: Long-legged myotis can be captured in mist nets or traps set over 
water sources, at cave or mine entrances, and under yard lights.  They are easily identified in the 
hand, but can be difficult to distinguish acoustically. 

Research Needs: The habitat and roost site requirements, especially maternity roosts need to be 
documented for Montana habitats.  Maternity roosts and hibernacula need to be located and 
protected.
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MYOTIS YUMANENSIS – YUMA MYOTIS   

Agency Status: 

MNHP rank G5/S3S4 

USFS None 

USFWS None 

BLM None 

WBWG Medium 

CFWCS Tier 2 Species 

 

Figure 15. Yuma myotis records in the MNHP database. 

 

 

Description: The Yuma myotis is fairly small and similar in appearance to the little brown bat.  
The dorsal non-glossy pelage varies from pale brown to reddish brown to blackish, while the 
ventral fur ranges from light brown to yellowish white.  The ears and wing membranes are 
brown and usually the same color as the back.  The calcar is unkeeled and the interfemoral 
membrane is furred nearly to the knee. 
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Forearm (mm) Weight (grams) Ears (mm) 

32-38 5-9 11-15 

Similar Species: In Montana, the Yuma myotis tends to be lighter in color, more grayish and 
dull (sometimes described as “mousey-colored), and slightly smaller on average than the little 
brown bat.  However, due to overlap in measurements and fur color, these two species cannot be 
reliably distinguished in the hand (Scott 2005).  Yuma myotis tend to have a steeper forehead 
than the little brown bat, but again this characteristic is subjective and unreliable in the field.  
They can usually be distinguished acoustically from little brown bats using high-end Pettersson 
detectors and Sonobat software.  Distinguishing these two species with Anabat detectors may be 
a little more difficult, but can be done.  For both systems, high-quality calls are necessary for 
positive identification.  Genetic samples should be collected for positive identification. 

The Yuma myotis and little brown bat were formerly thought to hybridize due to the overlap in 
morphological characteristics between these two nearly cryptic species.  Recent genetics analysis 
has found that hybridization between these two species is unlikely. 

Echolocation Characteristics: Minimum frequency around 50 kHz lasting approximately 5 
milliseconds. 

Distribution: The Yuma myotis was formerly thought to occur only west of the continental 
divide in Montana, but recent surveys have suggested its occurrence east of the Divide.  
Reported occurrences in south-central and southeastern Montana need to be verified with genetic 
sampling.  Studies in Oregon found that Yuma myotis were more often misidentified as little 
brown bats than the other way around (Scott 2005).  Widespread grid sampling combined with 
genetic identification will be needed to verify the range of this species in Montana. 

Habitat: The Yuma myotis is found in a wide variety of habitat types, in close proximity to open 
water bodies such as lakes, ponds, rivers and streams.  In Montana, this species has been found 
in riparian areas, ponderosa pine forests, pine-juniper woodlands, and in western river valleys 
surrounded by a variety of forest types.  It can be found in deserts and grasslands devoid of trees 
as long as suitable roost sites (such as buildings) are available. 

Natural History: This species is very tightly associated with open water and generally forages 
within a few feet of the surface (Barbour and Davis 1969).  They roost in buildings, porches, 
attics, and many other man-made structures (Dalquest 1947b), as well as trees, rock crevasses, 
caves, and mines.  Maternity colonies can have several hundred to several thousand bats, and are 
commonly in hot places such as attics and barn lofts.  This species probably roosts behind slabs 
of loose bark on large trees, when anthropogenic roosts are not available.  Betts (1997) found 
maternity colonies in three mines south of Lewiston, Idaho in Hells Canyon.  These colonies are 
just within the mean annual temperature isotherms predicted by Dwyer (1971) and Geisler 
(1979).  The mines that supported maternity colonies had higher and more stable relative 
humidity compared to mines with no maternity colonies.  During the estimated maternity period 
all three mines had relative humidity between 90-100% (Betts 1997).  Males and non-
reproductive females roost in small groups or colonies separately from maternity colonies and 
can utilize a wider range of roost types, such as trees, rock crevasses, abandoned cliff swallow 
nests, bridges, caves, and mines. 
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Reproductive chronology in the Yuma myotis is similar to other Myotis bats.  In males testicular 
development and spermatogenesis begins in late summer followed by copulation in the fall.  
Females then store sperm in reproductive tract until ambient temperatures increase then 
ovulation and self-fertilization occurs in the spring.  One pup is born 50-60 days after 
fertilization usually in April or May.  In British Columbia, parturition occurs around the second 
week of June (Fenton et al. 1980).  Milligan and Brigham (1993) found older females give birth 
sooner than younger females. 

Despite their widespread occurrence throughout the west, little is known about the winter range 
or hibernation habits of this species.  Mines and caves have been reported as winter roosting 
habitat, yet most western states, including Arizona, describe them as migrating south out of their 
areas for the winter.  In Montana, maternity colonies are usually vacated by the end of August, 
and individual bats can be captured during September.  No hibernacula have been documented in 
Montana, though survey data are poor enough to definitively say that all Yuma myotis leave the 
state to hibernate elsewhere. 

Yuma myotis commonly forage over water, skimming only a few feet above the surface Brigham 
et al. (1992) found that they forage in open habitats despite their wing morphology, which should 
allow them to forage in cluttered habitats.  Food habits include moths, beetles, caddisflies, true 
bugs, termites, mosquitoes, midges, and flies (Whitaker et al. 1981; Whitaker et al. 1977; 
Brigham et al. 1992).  Prey selection was more a function of abundance, not necessarily 
preference (Brigham et al. 1992).  They will take advantage of large aquatic insect hatches, 
especially small insects such as midges. 

Conservation/Management Issues: Difficulty distinguishing this species from the little brown 
bat has hindered correct identification.  This species is probably widespread in western Montana, 
but the range extent is not known.  Because of this species roosting preference for man-made 
structures, public education regarding the value of bats is vital.  This species may take to 
properly designed and maintained bat houses.  Maternity colonies have been recorded in mines 
in Idaho (Betts 1997) so bat activity assessments should be completed before abandoned mines 
are reclamation.  Management of riparian habitat to maintain large trees and snags is vital for 
providing natural roost sites in perpetuity.  Prey populations and the bats may be affected by 
pesticide spraying, especially for mosquito control.  Because of the large colony sizes and close 
association with river bottoms, this species may play a vital role in controlling agricultural pests 
and mosquitoes. 

Survey/Monitoring Methods: The Yuma myotis can be surveyed using mist nets and traps set 
over water, though they can fly under nets set 1-2 feet above the water surface.  Suitable sites can 
be searched to locate maternity colonies.  Identification should be verified using a combination 
of genetics and acoustic sampling. 

Research Needs: Develop or discover a reliable technique to differentiate the Yuma myotis 
from the little brown bat in the hand.  Determine the winter status, and locate maternity colonies 
and hibernacula, if present.  Determine the range extent in Montana.  Determine roost habitat 
requirements, especially for roosts in trees and other natural sites.  Locate and protect large 
maternity colonies.
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 V. RESOURCES IMPORTANT TO BATS 

Bats use a variety of resources and habitats for roosting, foraging, accessing water, and 
migrating.  An understanding of these resources will aid bat conservation in Montana.  The 
purpose of this section is to define these resources, identify threats to each resource, and identify 
remedies or courses of action. 

ROOSTS 

Roosts represent the most critical and most limiting resource to bat populations (Kunz 1982; 
Humphrey 1975).  Bats roost more than half of their lives and devote this time to mating, 
hibernating, and rearing young.  Roosting also promotes social interactions and food digestion 
and offers protection from weather and predators (Kunz 1982).  The importance of these 
activities to the life history and persistence of bat populations is illustrated by the specificity 
exhibited by most species when selecting a roost site.  These factors are also influenced by roost 
abundance and availability, predation risk, social organization, and distribution and abundance of 
food and water resources (Kunz 1982). 

Types of roosts include natural caves, mines, tree cavities and foliage, under exfoliating bark, 
rock crevices and cliffs, buildings, and other anthropogenic structures.  Natural caves are the 
most permanent structures and species which use them exhibit strong site fidelity sometimes 
returning night after night and year after year.  Roosts located in tree foliage, cavities, and under 
exfoliating bark are more ephemeral and roost switching amongst these resources is 
commonplace. 

Roosts may differ seasonally and in relation to the activity involved.  Bats are most active from 
May to September during which the majority of a bat’s activity budget is spent in day roosts.  
Digestion and possibly information transfer occurs between foraging bouts in night roosts.  Time 
spent in night roosts, represents a small proportion of a bat’s activity budget.  Night roosts are 
believed to be an important part to conservation, but usually have less stringent requirements 
than day roosts.  Different species require different specifications for temperature and humidity 
in roosts, especially during critical times of the year (i.e., maternity roosts and hibernacula).  For 
most species in Montana, warmer locations are preferred during the maternity period to increase 
fetal developmental rate while hibernating bats use locations with cool, stable temperatures to 
decrease energy expenditure during hibernation.  This period of virtual inactivity makes bats 
highly vulnerable to both malicious and unintended disturbance.  Protection and management of 
these areas is essential to the conservation of bats. 

Some bat species do not readily hibernate and are thought to migrate out of the state with the 
onset of cool weather and reduction of prey.  Roosts located along these migratory pathways may 
also be important to courtship and mating practices.  Little is known about the locations and 
importance of transitory roosts.  Proximity to foraging areas and available water may also be 
important factors in roost utilization. 

During the maternity period most species reproductively segregate through geographic isolation.  
Reproductive females usually congregate in large or small groups depending on species, except 
for the solitary Lasiurines.  Males and non-reproductive females usually roost elsewhere, 
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although the requirements of these roosts have received little attention from researchers.  Most 
research has focused on large aggregations of reproductive females as they are more easily 
located and are more vital to the persistence of bat populations.  The reproductive habits of some 
species require a large number of bats clustered in close proximity to produce their own 
microclimate (Mohr 1972).
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Table2.  Roost site characteristics of Montana bats 

Common Name Species 

Caves 
and 

Mines   Bark Snags
Hardwood 

Foliage 
Conifer 
Foliage

Cliffs/ 
Crevices Buildings

Bridges/ 
culverts 

Pallid Bat Antrozous pallidus M, S         S ?   ? 

Townsend's Big-eared 
Bat Corynorhinus townsendii M, S, C, H           M, H, S M 

Big Brown Bat Eptesicus fuscus M, S, H S M, C, S     S M, S, C, H M, S 

Spotted Bat Euderma maculatum           S, C, M     

Silver-haired Bat Lasionycteris noctivagans(d) S, H S, H M, S, H     S, H M, S, H   

Eastern Red Bat Lasiurus borealis        M, S         

Hoary Bat Lasiurus cinereus    S M, S M, S   S(c)   1

California Myotis Myotis californicus M, S, H S S S   S M, S, H M, S 

Western Small-footed 
Myotis Myotis ciliolabrum H, S S       S, M S   

Long-eared Myotis Myotis evotis  M, S, H S S, M, C     S M, S, H   

Little Brown Myotis Myotis lucifugus M, H, S, C S, C M, S, C     S M, S M, S, C 

Northern Myotis Myotis septentrionalis(b) S S       S     

Fringed Myotis Myotis thysanodes M, S, H    M, C     S,H M, S, H S 

Long-legged Myotis Myotis volans H, S M, S M, S, C     M,S M, S S 

Yuma Myotis Myotis yumanensis M, H  M, S ?        M, S, C M, S 
M = maternity roosts; S = solitary roosts; C = colonial roosts (males and non-breeding females); H = hibernacula; ? reported from other areas, but not in Montana 
b = roost characters not well described 
c = unusual occurrence from single account (Bowers and others 1968) 
d = some proportion of hibernation accounts may actually be migrating individuals 
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Natural Caves 

Figure 16.  Known caves of Montana (from Campbell 1978). 

 

Around 300 natural caves are known in Montana.  Most are in carbonate rocks that flank many 
of the central and western mountain ranges, and are at elevations ranging from 5,000 to 9,000 
feet (Campbell 1978).  Cave air temperatures tend to be close to the mean annual surface air 
temperature, and vary with both elevation and latitude.  In Montana cave temperatures are nearly 
10 degrees different from north to south, and decrease about 3oF for each 1,000 feet increase in 
elevation.  Montana caves at 7,000 feet in elevation ranged from 33oF in the northwestern 
Montana to 43oF in southwestern Montana.  Cave temperatures can also be influenced by 
ventilation (winds) and the presence of fast-moving water.  Montana caves that receive a large 
amount of snow meltwater would be expected to show fluxuations in temperature and to be 
colder than normal for that elevation and latitude (Campbell 1978). 

Natural caves provide critical roosting and hibernation habitat for 11 of the 15 bat species in 
Montana at some time of the year.  The permanence of caves attracts many colonial species as 
well as temperature and humidity stability.  The best cave habitats provide a stable microclimate 
and have entrances large enough to allow bats to enter and exit quickly while avoiding predation.   

Most colonial roosting bats have adopted a specific temperature and humidity regime to suit 
seasonal behavior, such as maternity and hibernation requirements.  During the summer, bats in 
temperate climates tend to use warmer roosts, especially for maternity sites.  Most caves are not 
warm enough on their own, so bats roost in clusters or colonies in microsites within the cave that 
help trap body heat and raise the temperature.  For example, the Townsend’s big-eared bat tends 
to roost in caves with domed ceilings that help trap body heat.  Their maternity colonies are 
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found in the “twilight” entrance rooms of lower-elevation caves, areas that would tend to have 
warmer temperatures in summer. 

In contrast, bats tend to choose cooler areas for hibernation, to help maintain a low, stable body 
temperature.  Ideal hibernacula provide a cool, moist, stable environment to help the bat 
minimize energy expenditures and water loss during hibernation. To find these conditions, bats 
will often choose areas deep within a cave for hibernation.  Large complex caves can provide 
several different regimes, providing both maternity and hibernation habitat within the same cave. 

In addition to providing maternity and hibernation roost sites, bats use caves for nonbreeding or 
bachelor roosts, transient (migration) roosts, swarming (breeding) sites, night roosts, obtaining 
drinking water, and for feeding (entrance areas of caves can harbor nocturnal insects, such as 
moths that also use caves for roosting). 

The scarcity of natural caves, especially at low elevations, makes them a precious resource to 
bats and their protection from disturbance essential.  Disturbance from vandalism, recreational 
cavers, and improper researcher behavior have contributed to the decline of some species in 
North America (Tuttle 1979). 

Obligate Species: Different bat species utilize natural caves at different times of the year.  Caves 
provide the primary roosting habitat for the Townsend’s big-eared bat, including maternity roosts 
and hibernacula. The following additional species have been documented to use caves during 
some period of the year: pallid bat, big brown bat, California myotis, western small-footed 
myotis, long-eared myotis, fringed myotis, little brown myotis, northern myotis, long-legged 
myotis, and Yuma myotis.  

Other species: Silver-haired bats are rarely found in caves, but have sometimes been observed to 
hibernate in them during the winter.   

Threats: Vandalism of roosts and direct persecution of bats are obvious threats to cave bats 
persistence.  Human disturbance even through non-tactile means can awaken torpid bats 
(Thomas 1995).  One arousal from torpor requires the metabolism of about 108mg of fat in the 
little brown myotis (Thomas 1990), which corresponds to about 68 days worth of torpor 
(Thomas 1995).  Light, sounds, and human presence which increases temperature, have been 
documented to awaken torpid bats (Thomas 1995).  This has lead to recommendations to cease 
or at least minimize entering hibernacula during critical months, October through April.  
Microclimates in caves may not be warm enough on their own to support a small bat 
populations, but a large congregation of bats can change the microclimate to benefit the bats.  
Serious declines in local populations can also lower the microclimate created by large 
congregations of bats, putting the smaller population in peril (Mohr 1972). 

Commercial cave tours are becoming more popular and disturbance to bats in such instances 
need to be mitigated.  Mann et al. (2002) found that bats did not become habituated to tours over 
time and light intensity, noise, time of year, and distance between tours and roost sites were 
factors most associated with disturbance. 

Remedies: Recreational cavers are much more sensitive to the needs of bats and other cave-
dwelling species than in the past, and most support or promote protection of cave resources. 
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Timing restrictions on recreation in caves is an effective way to protect hibernacula and 
maternity sites.  Vandalism and casual caving by uninformed people are generally more serious 
threats, especially in accessible caves.  Bat friendly gates may be installed, permitting bats to 
pass through while restricting human access.  Improper gate designs and installation can alter 
airflow, which in turn alters the microclimate making some previously suitable caves unsuitable.  
Gates have been successful in some population recoveries, but are not successful with all species 
of bat (Hinman and Snow 2003).  A detailed review of gate designs and installation procedures 
are available in Tuttle and Taylor (1998).  Additional information on bat gates can be found in 
Vories et al. (2004). 

Other methods of access restriction such as fencing and signs can be used when gating is not 
possible, although these methods may attract more attention and disturbance instead of 
eliminating it.  Variation of site logistics requires site-specific evaluations to be conducted to 
determine the most beneficial method of closure and continued monitoring to ensure the chosen 
method is working appropriately. 

Conservation efforts should include caves that bats are currently using as well as caves that were 
previously used by bats.  BCI has been developing restoration techniques at caves in Kentucky 
and Texas to restore caves to conditions suitable for bats. 

Tours during the critical maternity period should avoid roost locations within the cave.  Cave 
tours in Lewis and Clark Caverns have reduced lights around the maternity colony of 
Townsend’s big-eared bats and require visitors to keep noise and lights to a minimum while 
walking under the colony.  In addition, cave tours should provide seasonal and spatial protection 
for bats so they are not disturbed during hibernation. 

Rock Crevices, Cliffs, Clay Buttes, and Talus  

Rock crevices in cliff faces, between rocks, under rocks and open cliff faces provide primary 
roosting habitat for several species in Montana, (e.g., pallid bats and spotted bats).  Crevices 
located within caves or mines may also provide roosts for small colonies or single individuals.  
Most crevice roosts are well protected from predators but do not provide suitable hibernaculum 
for the winter season due to high temperature fluctuations.  Clay buttes, or gumbo, common in 
eastern Montana and along the Missouri Breaks provide roosting habitat for Townsend’s big-
eared bats and western small-footed myotis (C. Lausen pers. comm.). 

Obligate Species: Pallid bats, western small-footed myotis, spotted bat, California myotis, little 
brown myotis, long-eared myotis. 

Other species: Long-legged myotis, fringed myotis, northern myotis, Yuma myotis, big brown 
bat, silver-haired bat, and Townsend’s big-eared bat. 

Threats: Coal strip-mining, rock and gravel extraction, and other forms of surface mining can 
disturb or destroy these areas.  Housing developments in the vicinity of these areas can bring in 
an influx of non-native predators such as house cats.  Off-road motorized recreation can have 
negative impacts, especially in rough breaks and “badlands” areas of eastern Montana. The 
increase of recreational rock climbing has increased the potential for human and wildlife conflict 
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and disturbance.  Dam construction leading to inundation of roosts can also threaten crevice 
roosting species. 

Remedies: Housing developments should be located away from rock outcrops and cliffs, when 
possible.  Temporal and spatial restrictions should be put in place to protect known bat roosting 
locations from climbing activities.  Contacting local rock climbing societies could lead to 
increased knowledge of bat roosts to researchers and increased knowledge and appreciation of 
bats by rock climbers.  Impacts to bats due to coal and rock/gravel mining, dam construction and 
other projects should be addressed during the NEPA/MEPA process when appropriate. 

Mines 

Mines are similar to natural caves in many respects and therefore offer similar roosting habitat.  
Some mines provide stable temperature and humidity pockets, low light levels, as well as 
protection from predators.  Most bat species in Montana (11 of 15) use mines at some point 
during the year, while mines and caves represent the most common hibernacula.  The 
Townsend’s big-eared bat, a MNHP Species of Special Concern, relies heavily on mines for 
roosting and hibernacula sites. 

Disturbance and modification to traditional cave roosting sites may prove mines to be an 
increasingly important habitat type (Hinman and Snow 2003).  However, mines may be more 
susceptible to disturbance and less permanent due to their unstable nature. 

Mine surveys conducted in Montana that consisted of only one or two visits during late summer 
have tended to show a low frequency of use by bats (Schwab 2003).  Sherwin et al. (2003) 
created models reflecting the amount of effort required to detect abandoned mine use by 
Townsend’s big-eared bats with 90% probability.  A minimum of four surveys were required to 
eliminate a mine as a maternity roost, and a minimum of eight surveys required to eliminate a 
hibernation roost.  Knowledge of specific requirements attracting bats to mines has received little 
exploration but if disturbance to mines ceases, these mines may be beneficial and actively used 
by bats (Hinman and Snow 2003). 

Mines in Montana often harbor only a few bats at most, if bats are detected during surveys 
(Schwab 2003).  These mines are often viewed by land managers as being unimportant for bats.  
However, large numbers of these mines scattered across the landscape may be providing a 
significant resource for bats.  The value to bats of numerous small mines across the landscape 
needs further evaluation. 

Obligate Species: In general, cave-roosting species also use mines for roosting sites.  The 
following species use mines during some period of the year:  Pallid bats, big brown bats, 
Townsend’s big-eared bats, California myotis, western small-footed myotis, long-eared myotis, 
fringed myotis, little brown myotis, northern myotis, long-legged myotis, and Yuma myotis. 

Other species: Silver-haired bats are rarely found in mines, but have been observed to hibernate 
in such locations during the winter. 

Threats: Mine closures undertaken with inadequate surveys have eliminated many mines from 
future use by bats. Abandoned mines located on private lands are not surveyed or managed for 
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bats.  Human disturbance can negatively impact bats in mines that are accessible. Mine visitors 
may intentionally or unintentionally disturb and cause mortality to bats.  The unstable nature of 
mines may also negatively affect mine roosting bat populations.  Collapse may result in direct 
mortality by blocking exits, injury to bats, or cause partial blockage of airflow altering the 
microclimate of the mine.  Renewed mining activity can also pose a threat to bats and their 
habitats by mining out old adits during open pit strip mining.  Surface water pollution from 
mining activities can also be detrimental to bat populations.  Some mines may have elevated 
levels of radioactivity.  However, detrimental impacts to bats have not been documented and 
these mines should be evaluated for bat use and retained for bats because alternative roosts may 
not be available. 

Remedies:  Abandoned mines should be evaluated as to their potential for providing bat habitat, 
if the structure of the mine is known or can be safely ascertained.  In Montana, mines are more 
likely to be suitable as hibernacula, making fall/winter/spring surveys critical.  Similar to natural 
caves, mines may be fitted with bat friendly gates to restrict human access to dangerous mines 
and limit disturbance to bats.  Signs and fencing may also be used, but if a mine poses serious 
threats to humans, permanent closure is recommended.  Permanent closure should not proceed 
until an adequate biological survey is completed.  Standardized protocols need to be established 
and adhered to, determining bat use during all seasons of bat activity.  An assessment of bat 
activity should be conducted immediately prior to closure as bats move roosts within and 
between years (Hinman and Snow 2003).   

Trees   

The western Montana landscape is dominated by extensive coniferous forest, while east of the 
continental divide tree resources are typically limited to hardwood trees along drainages or as 
coniferous forests in the island mountain ranges of eastern Montana.  Trees provide the primary 
roosting habitat for several obligate tree roosting bat species like the hoary, eastern red, and the 
silver-haired bats.  Many other species also commonly roost in trees including: California 
myotis, long-eared myotis, fringed myotis, and long-legged myotis. 

Different species use various parts of trees for roosting.  The hoary and eastern red bat roost in 
the tree foliage, while other species roost underneath exfoliating bark and within tree hollows or 
cavities in dead or dying trees.  Tree roosting bats exhibit weaker site fidelity frequently 
switching between roost trees compared to other species, which roost in more permanent 
structures such as caves or buildings (Lewis 1995).   

Roosting requirements for tree roosting species has been the focus of recent bat research.  Most 
of the results are fairly consistent among bat species.  The species of tree is not as important as 
the size of the tree.  Females typically use large diameter (>30cm) snags in the early to 
intermediate stages of decay (Vonhoff and Barclay 1996, Brigham et al. 1997, Waldien et al. 
2000, Weller and Zabel 2001; Lacki and Schwierjohn 2001; Ormsbee and McComb 1998; 
Campbell et al. 1996) that protrude above the canopy, thus receiving more intense exposure to 
solar heat (Vonhoff and Barclay 1996, Waldien et al. 2000).  Roost switching commonly occurs 
among a group of trees (Brigham et al. 1997; Foster and Kurta 1999; Lewis 1995).  Theories 
behind roost switching range from predator avoidance to decreased ectoparasite exposure (Lewis 
1995).  The ephemeral nature of snag and live tree roosts and frequently switching between them 
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require the retention and recruitment of large diameter trees in various stages of decay (Kurta et 
al. 1993; Vonhof and Barclay 1996).  The snag requirements of cavity nesting birds cannot be 
extrapolated to bats due to their high frequency of roost switching (Hinman and Snow 2003). 

Large expanses of forest have burned during the past decade in Montana, sparking debates about 
how best to manage burned forest, in particular, the question of timber salvage after a burn.  
Little information on bat use of burned forests could be found in the literature.  Schwab (2006) 
looked at bat use of trees within burned mid-elevation spruce-fir forest in Missoula County, 1-2 
years post-fire.  Burn severity ranged from light to severe (stand-replacement).  He documented 
8 species of bats using burned forests, including the little brown myotis, long-eared myotis, 
small-footed myotis, California myotis, long-legged myotis, big brown bat, silver-haired bat, and 
hoary bat.  Three maternity roosts were found in burned forest, including 1 silver-haired bat, 1 
long-eared myotis, and 1 long-legged myotis.  All three maternity colonies were in large snags in 
the lower-elevation Primm Meadow study area.  Fire probably created roost sites for 2 of these 3 
colonies.  For all bat roost trees located (including those of non-breeding males and females), 
large tree size, proximity to water, and tree density were the best predictors of bat use for 
roosting.  Schwab found that with every increase of 10 trees greater than 31 cm per ha, the odds 
of use increase by 21% and the odds of use increase by 35% with an increase of 100 m of 
perennial stream surrounding the roost. 
 
Large-diameter trees are often found as important variables in bat roost-site selection studies 
(Kalcounis-Rüppell et al. 2005), including Schwab’s study. He found that the odds of tree use 
increased substantially with an increase in tree diameter, and that for every 10 cm increase in tree 
diameter, the odds of use increased by 95%, or almost doubled. Bats most frequently roosted in 
trees with a dominant or co-dominant crown class and roosted less frequently in intermediate 
crown class trees.  Despite the apparent availability of numerous small diameter trees, the 
smallest tree used as a bat roost was 15.5 cm, and all roost trees were between 15.5 and 127.3 cm 
in diameter, averaging 40.0 cm (average diameter of random trees was only 25.3 cm).  The 
addition of 100 trees per hectare increased the odds of bat use by 1.22, or 22%, although tree 
density has not been found to be a factor in roost selection in unburned forests (Schwab 2006). 
 
Schwab (2006) that the average minimum distance between roost sites and perennial water to be 
90 meters, and that decreasing distance to nearest perennial water source increased the odds of 
tree use. Trees located only 100 meters closer to perennial water increased in the odds of use by 
2.72, or almost 3 times. This result further strengthens the argument for retaining trees within 
streamside management zones (SMZ). Current SMZ guidelines require at least a 15.2- m buffer 
between water and tree harvesting activities.  
 
Three stumps were used by two post-lactating long-eared myotis females and one male long-
eared myotis within the burn boundary (Schwab 2006). Roosting in stumps was not common 
during his study, although several previous studies have documented stump use by long-eared 
myotis (Waldien et al. 2000, Vonhof and Barclay 1997).   
 
In summary, suitable maternity roost trees for most bats in Montana are usually large, dominant 
trees, snags in an early stage of decay or with cavities or crevasses, located close to water, and at 
medium to low elevations.   
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Obligate Species: Silver-haired bat, eastern red bat, and hoary bat. 

Other species: Big brown bat, California myotis, long-eared myotis, fringed myotis, little brown 
myotis, northern myotis, and long-legged myotis. 

Threats: Timber management regimes that harvest large diameter live or dead trees with 
exfoliating bark or cavities are a potential threat to tree roosting bats.  Prescribed and wildland 
fire may destroy trees needed by foliage-roosting bats but also create snags beneficial to tree 
roosting bats.  Salvage logging of burned forest usually targets the larger trees that provide bat 
roosting sites.  Dams, dewatering, and bank modifications have resulted in poor cottonwood 
recruitment to replace large snags as they fall, especially in eastern Montana.  Increased road 
building and infringement upon wild areas may also increase potential for human disturbance 
and negative effects to bats, especially through damage to snag roosts from increased firewood 
cutting, and removal of snags around roads and developments for safety reasons.  Most snag 
management/retention guidelines were based on birds, and may not offer adequate protection for 
bats.  Treatment of forests with pesticides for insect pests such as the tussock moth may be 
detrimental to bats. 

Remedies: Fire and forest management may have tradeoffs between roosting and foraging 
habitats; reinitiating forest development at early succession stages increases primary productivity 
and potential insect niches, diversity, and abundance, along with bat access to these forage 
resources.  Live tree and snag retention guidelines by the U.S. Forest Service (USFS), Montana 
Department of Natural Resources and Conservation (DNRC), and industrial timberland owners 
offer potential bat roosting habitat in managed landscapes, but may need to be modified to offer 
adequate protection for bats (since most of these guidelines were developed for birds).  Old 
growth habitat protection by the USFS and DNRC also provide potential high quality roosting 
sites in managed landscapes.  Buffers under Montana’s Streamside Management Zone law help 
protect some roost trees, but need to be enlarged to offer adequate long-term roost sites for tree 
roosting bats, especially lower elevation snags needed by maternity colonies.   

Findings from research being conducted on bats in the Pacific Northwest and Rocky Mountains 
should be incorporated into future management guidelines.  Additional research is needed to 
better define bat species requirements in forested habitats, especially maternity roost 
requirements, and management of specific timber types, either burned or unburned, for bats.  
Monitoring also needs to be done to assess bat species diversity, distribution, and population 
dynamics in managed and unmanaged forested landscapes.  Data gathered from these 
investigations should then be incorporated into management guidelines. 

Buildings 

Increasing human population coupled with suburban sprawl has destroyed many traditional 
roosts while creating new roosting habitat for several species of bat.  These species have evolved 
with this habitat infringement and are becoming quite successful using human-made structures 
for various elements of their life history.  Human-made structures offer protection from 
predators, beneficial temperature ranges, and protection from the elements similar to traditional 
roosts.  However, increased susceptibility to human disturbance and increased distance from 
foraging areas present disadvantages (Hinman and Snow 2003).  These disadvantages must be 
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outweighed by the advantages unless these roosts produce a sink population.  However, species 
like the big brown bat commonly form maternity colonies in buildings and are one of the most 
prolific species in North America. 

Building roosting species typically roost in attics, between metal roofing and roof 
underlayments, behind shutters, underneath siding, and other places with appropriate crevices.  
Older buildings may not be properly sealed and therefore more prone to bat roosting activity. 

Common Species: Species commonly found in buildings are big brown bats, pallid bats, Yuma 
myotis, little brown myotis, long-legged myotis, northern myotis, California myotis, and 
Townsend’s big-eared bat. 

Other species: Other species known to use buildings include: western small footed myotis, long-
eared myotis, and fringed myotis. 

Threats: The socially forced negative attitude toward bats creates fear and misconceptions that 
lead to the extermination of bats living in buildings.  Bats are sometimes evicted from buildings 
when they have young pups, resulting in high mortality rates for the colony.  If suitable 
alternative roosts are not provided, evicted colonies often disperse out into other nearby occupied 
buildings where they will be evicted again. The threat of rabies is overwhelmingly small, but if 
bats are allowed to enter human living spaces, exclusion should occur.  Over time if bats are 
allowed to remain in places such as attics, guano buildup can damage the ceiling and surrounding 
structures.  However, bats roosting on the outside of buildings rarely pose a threat to the 
structural integrity and should remain unharmed.   

Pesticides and other toxic chemicals used near building may pose health hazards to the bats.  
Domestic cats can prey on bats as they leave the roost. 

Remedies: Information and education about exclusion methods are currently available from BCI 
(www.batcon.org) and is the only solution with long-term success.  Educate the general public 
on the benefits of bats.  Encourage people to tolerate bats roosting in outbuildings, and 
encourage them to install replacement roosts to assist with moving bat colonies out of occupied 
buildings without excessive mortality to the bats. 

Bridges 

Bats use highway structures (bridges and culverts) as day and night roosts.  Bridge and culvert 
use by bats have been documented since the 1960’s.  Specific bridge designs have proven more 
beneficial than others (Davis and Cockrum 1963).  Some bridges have been used for decades by 
the same individuals and colonies of bats, indicating strong fidelity to these sites (Sidner 1997). 

During 2003, the MNHP studied the use of highway structures by bats in the Billings area of 
Montana (MNHP, 2005).  The study inspected 130 structures concentrated in Carbon, Stillwater, 
and Yellowstone counties.  Bats were found roosting in bridges throughout the survey area.  
Evidence of bat use was found in 60% of the structures surveyed.  One culvert and 65 bridges 
where used exclusively for night roosting, while 12 bridges were used for day roosting  (MNHP, 
2005).  Four species were identified using structures for day roosting: big brown bats, hoary bats, 
little brown bats, and western small-footed myotis.  Bridge use by bats was observed to be 

http://www.batcon.org/
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generally unrelated to the surrounding landscape.  However, percent forest cover was greater 
near bridges used as roosts.  The construction material and design of bridges did appear to 
influence bat roosting.  Bridge construction classification was determined by the type of 
construction material used for the girders or the underside of the decking if the bridge lacked 
girders.  Bridge design was classified in the following manner:  all wooden bridges as girder 
design; all steel bridges as I-beam design; and concrete bridges as T-beam, box-beam, or slab 
design.  Bats used a wider variety of bridges for night roosts than day roosts.  Night roosts tended 
to be relatively exposed, often on the vertical faces of girders on the underside of bridges where 
girders abut the deck.  In contrast, day roosts were found in more confined and protected 
locations, often in narrow vertical spaces, deep in wood or concrete bridges.  Three maternity 
colonies were identified in wood bridges and one colony in a concrete bridge. Roosting locations 
in wood bridges are similar to those in bat houses and preferred locations used by bats in trees 
and buildings.  Concrete structures were used more than steel or wooden ones because of the 
thermal properties of concrete and the protection provided.  Of the concrete bridges, T-beam and 
box-beam designs were used greater than slab bridges.  Steel bridges with concrete decks were 
used as night roosts, while steel bridges with wooden decks showed no sign of bat use. 

This study demonstrated that bat use of highway structures is widespread in south-central 
Montana.  Additional studies should be conducted in the rest of the state to determine bat use of 
highway structures across the state.  Measures should be taken during bridge repair and 
construction to mitigate disturbance or removal of bat roosts.  Using Texas and California as 
examples, Montana should develop management policies to protect and enhance bridge roosts.  
The Montana Natural Heritage Program suggested surveying all structures prior to repair or 
replacement to determine evidence for presence or absence of bats.  Construction on structures 
with maternity colonies should begin before early summer occupancy (late May) or after late 
summer dispersal (late August to early September).  Construction between mid-October and 
early-April will have the least impact on bats.  The design of replacement bridges should 
consider features and structures that are most favored by bats.  Bat favored features include slots 
which provide isolation and protection to roosting bats.  In cases where the bridge design cannot 
accommodate bat favored features, bat houses can be placed beneath the bridge to create roosting 
locations.  There may be situations when it is necessary to exclude bats from bridge roosts to 
complete construction activities and keep bats from harm. 

Similar to other types of day roosts, specific temperature regimes and other factors such as 
width, depth, and height of bridge crevice are necessary requirements for day roosts (Hinman 
and Snow 2003).  Bridges are also significant to the activities of night roosting bats (Adam and 
Hayes 2000).  Night roosting under bridges has less stringent requirements and is more common 
than day roosting.  Human disturbance beneath bridges, surrounding environment, and distance 
to productive foraging grounds are also possible factors deeming a bridge a suitable day roost.  
Different species utilize different areas of bridges as day roosts and some bridge designs may 
house up to five different species (Hinman and Snow 2003). 

Bridges contribute an important resource to numerous bat species.  Crevices beneath bridges 
probably do not offer sufficient hibernacula for species in the state, but may provide maternity, 
day, and night roosting habitat.  Although a single bridge in a particular area may not be critical 
to the persistence of a population, the collective value of this resource across the landscape is 
important (Hinman and Snow 2003).   
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Species: The following species are known to use bridges in other regions:  big brown bats, pallid 
bats, California myotis, Yuma myotis, fringed myotis, western small-footed myotis, long-eared 
myotis, long-legged myotis, silver-haired bats, and Townsend’s big-eared bats (Hinman and 
Snow 2003). 

Threats: Vandalism and human disturbance are the most obvious threat to bridge roosting bats 
due to visual exposure.  Bats are often harassed and killed in a variety of ways when noticed by 
humans.  Maintenance of bridges sometimes requires the application of tar, which can seep 
through expansion joints to crevices occupied by roosting bats.  Some wooden bridges may have 
been treated with creosote, which is toxic to bats.  Replacement of old bridges with new bridges 
not as suitable to bats decreases potential roosting habitat. 

Remedies: Communication and interaction with the Montana Department of Transportation 
regarding the presence of bats under certain bridges and the availability of new bridge designs 
suitable for bat roosts are essential for the conservation of this resource.  Regular maintenance of 
roads and bridges should be conducted during times when the impact on bats is lowest.  
Protection of existing roosts and retrofitting bridges to accommodate suitable bat roosts may also 
be possible after temperature and site requirements have been determined. 

When new bridges are necessary and the current bridge supports a bat population, several 
approaches may be used to maintain the current population.  Destruction of the old bridge may 
not be necessary and the costs associated with its removal would be saved.  Relocating the used 
portion of the old bridge to the new bridge has been successfully implemented in Australia 
(Hinman and Snow 2003 cited Keeley and Tuttle 1999).  Identify if any bridges could be used to 
help boosts local tourism as a site for observing bats and educate the public about the importance 
of bats. 

Artificial Roosts 

The importance and abundance of artificial roosts, such as bat boxes, has not been evaluated for 
Montana.  Properly designed artificial roosts can be important in the exclusion of bats from 
buildings occupied by humans.  Building plans for bat houses are available from BCI’s website 
(www.batcon.org) and publications.  In temperate regions, bat houses should be painted black 
and positioned for maximum solar exposure.  Structures resembling exfoliating bark have also 
attracted successful roosting activity.   

Other roosts 

Bats are opportunistic roosters and usually roost wherever appropriate conditions exist.  Tunnels, 
dams, and abandoned swallow nests have been utilized as roosting habitat for bats (Hinman and 
Snow 2003). 

FORAGING HABITAT 

The foraging modes of Montana bat species vary widely from high flying above river corridors 
focusing on moths (spotted bat) to gleaning ground-dwelling arthropods (pallid bat).  This broad 
variety coupled with the paucity of information available regarding prey species and their habits 
make management of bat foraging habitat difficult.  Conserving current foraging habitat and 

http://www.batcon.org/
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maintenance of structurally complex environments should remain the focus of land managers 
concerned with bat foraging habitat. 

Available information suggests most species in Montana are opportunistic feeders and prey taken 
varies seasonally and even within species.  Specialization of prey has been determined for few 
species and most published studies on the diet of bats neglect to sample available insects and 
densities. 

Bats are capable of traveling large one-way distances, and proximity of roosts to available 
foraging areas may or may not play a role in determining foraging areas.  Bats may forage in 
more productive areas further from roosts rather than semi-productive areas near roosting 
locations.  Seemingly appropriate roosts located in the vicinity of productive foraging areas may 
not be used (Brigham 1991).  Availability of night roosts near foraging areas may also be a factor 
determining foraging location. 

Availability of open water may also play a role for bats selecting foraging areas.  Open water not 
only provides drinking water, but serves as critical habitat for many insect species. 

Threats: The diet of all bats in Montana consists exclusively of insects, and numerous orders are 
represented in their diet.  The rigid foraging strategy employed by these bats presents the need to 
limit detrimental disturbance of insect habitat.  Riparian zones are often productive foraging 
areas and like all foraging habitat commonly face disturbance through grazing, logging, fire, 
pesticide spraying, hydrologic modification, and urbanization. 

Pesticide use severely decreases insect populations as they were intended and designed, but 
indirectly affect bats by reducing prey and contaminating bats foraging upon the infected insects 
(Clark et al. 1978).  Bats are not necessarily more sensitive to pesticides, such as DDT, than 
other small mammals but several life history aspects contribute to their vulnerability (Geluso et 
al. 1976; Clark 1981).  Their high metabolic rate, greater food intake, and fluctuation of fat levels 
increase their risk of accumulating a high concentration of organochlorines (Clark 1981).  In 
addition, their relatively long life-span prolongs the exposure to and increases the accumulation 
of organochlorines while low reproductive rates slow recovery of decimated populations. 

Organochlorines such as DDT are highly soluble in fat and are less apt to harm bats with large 
fat reserves.  However, during hibernation fat deposits are reduced, which results in the 
accumulation of organochlorines in the fat cells of the brain, causing mortality (Geluso et al. 
1976; Clark 1981).  Organochlorines affinity for fat cells also facilitates transfer of chemical 
residues through mammary milk.  Some chemicals are metabolized and excreted quickly while 
others reside in the body indefinitely. 

 

Bug “zappers” are often used by people to reduce insect pests in their yards.  However, they 
usually kill nontarget insects that are important components of bat prey populations, such as 
moths, and are inefficient at controlling mosquitoes.  Their impact on bats is unknown. 

Remedies: Similar to other aspects of the life history of bats, the overwhelming lack of 
knowledge about foraging requirements need to be the focus of the bat research community.  It is 
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important these studies deal with available insects and densities to determine specialization or 
opportunism in Chiropteran diets.  Connections between insects and insect habitat may be used 
to realize important foraging areas.  A landscape-level approach to the interconnections of day 
and night roosts, foraging areas, and other resources should provide land managers the tools to 
make decisions regarding bat conservation.  Pesticide use should be minimized, and designed to 
avoid impacts to nontarget insects.  The public should be educated about the detrimental impacts 
of certain pesticides and encourage them to attract bats to their yards in lieu of putting up bug 
“zappers.” 

WATER AVAILABILITY 

Some form of water is essential to the livelihood of most organisms and bats are no exception.  
Open water represents a vital resource similar to roosts and foraging areas, while all three in 
concert are essential to bat persistence even though some species in desert environments, like 
Townsend’s big-eared bats and pallid bats, roost 25 miles away from open water (Hinman and 
Snow 2003).  Open water may take the form of lakes, ponds, springs, streams, stock tanks, 
irrigation ditches, or any other open water bats are able to access.  Water is probably a more 
limiting factor in the arid regions of eastern and southwestern Montana, compared to the more 
mesic climate of northwestern Montana. 

Water provides a substrate beneficial to the structural and species diversity of a site.  The amount 
of vegetation in or around water can improve insect habitat but may reduce accessibility to some 
less maneuverable species like the hoary bat.  Bats drink on the wing and forage more commonly 
over calm pools rather than turbulent waters (Von Frenckell and Barclay 1987).  Some bat 
species like the little brown myotis and Yuma myotis commonly forage 1-2 feet above the water 
surface.  Grindal et al. (1999) captured more individuals and recorded significantly more 
commuting and foraging activity (feeding buzzes) in riparian areas compared to upland sites and 
concluded riparian areas may be especially important for reproductive females taking advantage 
of abundant prey resources.  Physiologically, water demand of lactating females increases during 
the reproductive period and proximity of water to maternity roosts is presumed important.  Water 
availability to species periodically active during winter hibernation is also thought to be 
important. 

With depleted water resources, especially in arid environments, livestock water tanks are 
becoming a vital resource for bats.  Open water resources is believed to be a limiting factor in the 
distribution of western bats in many areas. 

Ranchers and land managers often use stock tanks to supplement water resources for livestock.  
Artificial water sources may have expanded the range of bats in Montana, creating populations 
that are dependent on these artificial sources.  Water stock tanks are often modified with fencing 
to separate grazing pastures or with braces for strength, or to keep cattle from stepping in the 
tanks.  Wires, braces, or other structures placed above the water surface may act as barriers to 
approaching bats. Unfortunately these modifications and low water levels may pose a danger to 
bats, or prevent them from drinking.  Impact with modifications or lack of escape route may 
increase mortality to bats.  Modifications may also require bats to make more than one approach 
at a water stock tank in order to effectively and safely drink, expending excessive energy in the 
process.  BCI found that bats made three times more single approaches and six times more 
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approaches in multiple approach sequences over modified stock tanks to successfully reach the 
water surface.  Bats are also at risk to falling into the water and not being able to climb out.  
Smooth-walled steel stock tanks should provide an escape structure for bats to get out.  Another 
risk to bats is water levels maintained below the rim.  Water levels that are way below the rim 
pose a risk to bats as they may collide with the vertical wall while attempting to drink at the 
surface. 

Little is known about the how these artificial water resources impact bats in Montana, both 
positively and negatively.  It is possible that bats may adapt to these modifications over time, 
however, without study the impacts of water stock tank modifications remains unknown. 

BCI recommends the following minimum guidelines to protect bats: 

• Separate stock tanks should be installed for each pasture, instead of using one stock tank 
divided by a fence. 

• Minimize obstacles to flight paths and potential perches for predators; additional support 
should be placed on the outside of stock tanks, rather than across. 

• Provide an escape ramp firmly attached to the rim that extends to the bottom of the tank. 
• Maintain the water level at or near the surface rim of the stock tank. 
• In areas lacking permanent natural water sources due to human activity, maintain water in 

stock tanks during dry seasons. 

Threats: The demand for water is ever increasing while the decreasing supply from drought and 
irrigation is continually squeezed.  Grazing by stock and ungulates can reduce insect habitat, but 
also removes emergent vegetation and maintains access for bat drinking.  Bats typically drink on 
the fly and are vulnerable to obstructions and barbed wire across artificial water tanks.  
Obstructing open water with fencing and covers should be mitigated unless alternate sources of 
open water are available.  Excessive algae growth in stock tanks and in ponds can prevent bats 
from drinking. 

Chemical and silt pollution to waters may affect abundance of aquatic insects, an important prey 
base for some bat species (Tuttle 1979) and transmission of chemicals from insects to bats is 
possible (Clark et al. 1978). 

Remedies: Monitor water availability in critical bat habitat to ensure sufficient supply and 
remove obstructions when necessary.  Through its Water for Wildlife program, BCI is compiling 
a comprehensive handbook of guidelines for installing or retrofitting wildlife friendly livestock 
water facilities. Land managers and ranchers should be encouraged to implement the 
recommendations in this handbook, once it becomes available.  Minimize the use of pesticides, 
especially in the vicinity of water.  Minimize herbicide use, to avoid excessive algae growth.  
Avoid the use of barbed wire over stock tanks.  When practical, allow stock tanks to remain full 
even when not needed by livestock.  Require the containment of toxic industrial wastewater in 
bat and bird-proof tanks, rather than open ponds (coal bed methane wastewater, oil drilling waste 
water, mine heap-leach operations, etc.). 
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MIGRATORY CORRIDORS 

The migratory habits of most Montana species are unknown.  Less than half (7) of Montana’s 15 
species have been recorded to over-winter in the state.  Presumably more species do over-winter 
and have not been recorded, but Foresman (2001) suggests many species may migrate out of the 
state for hibernation. 

Virtually no information about these movements in and out of the state exist and have yet to 
receive any attention by researchers.  Some species accumulate sufficient fat reserves before the 
transition requiring less productive foraging habitats while others must rely on adequate foraging 
habitat for successful migration (Hinman and Snow 2003).  Corridors must provide temporary 
roosting, foraging, and water habitat as transition periods vary from days to weeks (Hinman and 
Snow 2003).  The ephemeral nature of these roosts makes detection difficult and importance to 
persistence unknown. 

Threats: Lack of knowledge concerning migratory habits of bat species and the inability to track 
these movements between habitats mount the greatest threat to these habitats.  Threats to more 
permanent foraging and roosting habitats are similar to threats of transitory habitats.  Wind farms 
and turbines are known to cause bat mortality during migration. 

Remedies: Conserve roosting, foraging, and other requirements necessary for bat survival across 
the landscape.  Conduct research to identify important migration corridors for hoary eastern red, 
and silver-haired bats.  Locate wind farms out of the vicinity of these corridors and focus 
research toward mitigation of these issues and development of technology sufficient to track the 
long-distance movements of bats. 

Obligate species: Hoary bat, eastern red bat, silver-haired bat. 

Other species: Unknown. 

VI. MONTANA HABITATS 

HABITAT TYPES 

This section identifies the major habitat types found across the state of Montana.  Montana 
covers approximately 308,848 km² of which one-fourth is forested.  The remainder consists of 
alpine, subalpine, grasslands, semidesert, and badlands.  These habitat classifications follow 
Foresman (2001) and Arno (1979). 

Figure 17.  Ecoregions of Montana. 
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Table 3.  Summary of species, roost sites, foraging habitat, and water availability within each 
habitat type. 

Habitat 
Type 

Species Roost Foraging Water Availability 

Alpine and 
Subalpine 

Big brown, hoary, 
silver-haired bats, and 
long-legged myotis, 
primarily foraging 

Rock crevices, cliff 
faces, talus slopes, 
under large rocks, 
trees, mine, caves 

Highly seasonal insect 
densities at high elevation 

Abundance of natural 
pools and snowmelt 
runoff 

Forest Hoary, eastern red, and 
silver-haired bats 
depend exclusively on 
forest habitat, but all 
species probably use 
some aspect 

Trees, rock crevices, 
cliff faces, stumps, 
caves, abandoned 
mines, buildings, 
bridges 

Lots of insect habitat and 
variety 

Water should be a more 
limiting factor in the 
eastern part of the state, 
but stock tanks and 
water impoundments 
may be available 

Semidesert Pallid, Townsend’s 
big-eared, spotted, big 
brown, hoary, silver-
haired bats, and some 
myotis 

Rock crevices, cliff 
faces, caves, few 
trees 

Speculate most foraging 
is along associated 
tributaries and riparian 
zones 

Rivers, streams 
Livestock tanks 
Stockponds 

Grassland Pallid, Townsend’s 
big-eared, spotted, big 
brown, hoary, silver-

Trees, cliffs, caves, 
mines, buildings 

Grasslands may be use 
primarily as foraging 
habitat since it provides 

Rivers, streams, 
springs, and stock 
tanks, but extensive 
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Habitat 
Type 

Species Roost Foraging Water Availability 

haired bats, and some 
myotis 

little roosting sites, 
foraging probably focused 
in riparian zones 

agriculture in area 
warrants periodic water 
quality testing 

Breaks/ 
Badlands 

Townsend’s big-eared, 
spotted, big brown, 
hoary, silver-haired 
bats, and some myotis 

Crevices, cliff faces, 
clay buttes, caves, 
mines, and trees 

Major river systems and 
associated riparian areas 
are the most likely 
foraging habitats 

Major rivers systems, 
intermittent streams, 
livestock tanks 

Riparian/ 
Wetlands 

Most closely 
associated are hoary 
bats, eastern red bats, 
and Yuma myotis; but 
all species rely on 
some aspect 

Trees, cliff faces, 
caves, mines, 
buildings, bridges 

Riparian and wetlands 
provide excellent habitat 
for insects 

Riparian and wetlands 

Agriculture Big brown bats Buildings, trees, 
caves, cliffs, mines, 
bat houses 

Foraging habitat is the 
principal resources used 
by bats in agricultural 
areas 

Stock tanks and 
irrigation ditches, 
nearby streams and 
rivers, but poor water 
quality is a threat 

Urban Big brown and little 
brown bats 

Buildings, bridges, 
trees, bat house 

Limiting resource, 
greatest insect abundance 
near perennial water 
sources and around street 
lights 

Artificial sources 
(swimming pools, golf 
courses, canals), water 
quality may be poor 

Alpine and Subalpine Zones 

Alpine Tundra  

This habitat type occurs above timberline, generally at elevations higher than 2462m in 
northwest Montana and in the vicinity of the Beartooth Plateau in south-central Montana.  
Subalpine fir, whitebark pine, and Engelmann spruce are commonly stunted at these elevations 
and experience severe and extreme weather conditions.  A variety of sedges and forbs are also 
present. 

Subalpine Zone  

The subalpine zone occurs below the alpine tundra zone, between 1200-2000 m.  Whitebark 
pine, subalpine fir, and subalpine larch dominate these elevations while Engelmann spruce, 
western white pine, and Douglas-fir are also observed.  Grouse whortleberry, mountain 
gooseberry, wood rush, arnica, and elk sedge dominate the understory. 

Little research has been done focusing on bat use of alpine and subalpine zones, especially in 
Montana.  Other research has suggested bat activity decreases with increasing elevation, 
especially activity of reproductive females (Cryan et al. 2000).  However, bats were collected by 
P.L. Wright above Beartooth Lake, located just south of the Montana border in Park County, 
Wyoming, at almost 2,800m (Hoffman et al. 1969).  Future research should attempt to identify 
the utility of these high elevation habitats to bat species. 



Montana Bat Conservation Plan   *** Draft, Not for Distribution ***  Page 79     9/6/2006 

Species: Unknown.  Hoffman et al. (1969) suggest the long-legged myotis is more common at 
higher elevation sites than other species. 

Roosts: Potential roosts in these habitats could be rock crevices and cliff faces as well as talus 
slopes and under large rocks.  Trees may also be available for bat roosting sites as well as mine 
and cave openings. 

Foraging: The highly seasonal insect densities at high elevations may provide appropriate 
foraging habitat at certain times of the year.  Abundance of standing water increases insect 
habitat. Large concentrations of cutworm moths occur in selected areas, providing a critical food 
source for grizzly bears.  It is not known if bats also exploit this concentrated food resource. 

Water: Open water at these sites is not likely to be a limiting factor due to abundance of natural 
pools and snowmelt runoff. 

Migratory Pathways: Little is known about migratory pathways.  Some mountain passes are used 
by heavy concentrations of migrating birds (hawks and eagles) and could function as similar 
pathways for bats.  More research is needed on this topic. 

Threats: Wind turbines placed at these elevations could have detrimental effects to foraging and 
migrating bats.  Climate change may change the abundance and diversity of insect species using 
high elevations. 

Research Objectives: Little research has been initiated regarding the potential high elevation 
(>2000 m) habitats for bats despite significant expanses of these habitats in Montana.  The role 
of these habitats, especially during migration, is not understood and warrant future research. 

Inventory and Monitoring Objectives: Since little work has been done in these habitats 
inventories should be collected for a baseline usage estimate.   

Management Objectives: Identification of potentially useful and important high elevation 
habitats for bats is a crucial step before management can begin.  High elevation ecosystems are 
particularly fragile and must be taken into consideration when making management decisions. 

Forested Regions 

Forests and woodlands are delineated by patterns of trees and undergrowth and their relationship 
to climate and topography. 

Forests and woodlands provide essential resources to almost all bat species in Montana.  Trees, 
rock crevices and outcrops for roost sites, vegetation for insect and foraging habitat, and open 
water for drinking are all available in these habitats.  Disturbance to these habitats, including fire 
and timber harvest, are common while their effects to bats relatively unknown. 

The forest region concept developed by Arno (1979) is the most useful in illustrating the forest 
characteristics that are closely related to mammalian associations (Foresman, 2001).  These 
forest regions are classified by geographic and climatic characteristics.   
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Table4.  General description of each forested region in Montana. 

Region of 
Montana 

Dominant Plants Climate Precipitation 
(cm/year) 

Percent 
Forested 

Northwestern Western red cedar, western hemlock, 
grand fir, western white pine 

Mild  

Pacific influence 

100-165 90 

West-central Western larch , ponderosa pine 

(Non-forested areas – bluebunch wheat 
grass, Idaho fescue) 

Relatively mild 

Pacific influence 

88-140 80 

North-central Quaking aspen and limber pine 

Subalpine fir, whitebark pine, lodgepole 
pine, and Douglas-fir occasionally occur 
at higher elevations 

Extremely harsh 
winters with dry 
Chinook winds 

Extreme temperature 
changes 

Continental 

76-100 10 

Centrala Low elevation – ponderosa pine, limber 
pine, creeping juniper 

High elevation – Douglas-fir, lodgepole 
pine, subalpine fir 

(Non-forested area – wheatgrasses, 
fescue, sideoats grama, needlegrass) 

Continental 63-90 20 

Southwestern Lodgepole pine, subalpine fir, Douglas-fir 

(Non-forested – semiarid steppe 
[sagebrush] and grassland [wheatgrass, 
fescue, needlegrass]) 

Cold, dry 

Continental 

55-90 25 

South-central Douglas-fir, lodgepole pine, spruce, 
subalpine fir 

(Non-forested – wheatgrass, fescue, 
needlegrass) 

 76-114 50 

a This region includes the Missouri River Breaks habitat.  

Species: All species in Montana probably use some aspect of forest and woodland habitats 
during some time of the year.  Species known to depend exclusively on these habitats include the 
hoary bat, eastern red bat, and the silver-haired bat.  Other species utilizing forested areas 
include: the big brown bat, northern myotis, long-eared myotis, Yuma myotis, California myotis, 
little brown myotis, long-legged myotis, and the western-small footed myotis.   

Roosts: Live and dead trees, rock crevices and cliff faces, and stumps are utilized by bats for 
roosting sites.  Caves, abandoned mines, buildings and bridges located within forests may also 
provide day, night, maternity, and hibernation roosts. 

Disturbance through wildland or prescribed fire, timber harvesting, or windthrow can affect the 
habitat quality of forested resources to bats.  Schwab (2006) documented the use of burned 
forests by 8 species of bats in western Montana.    Frequent low intensity fires may also prolong 
the life of snags, also known to be important roost sites for bats.  Timber harvest regimes 
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conducive to quality bat habitat would retain and recruit groups of large diameter trees, due to 
the ephemeral nature of tree roosts and common roost switching behavior.  Windthrow usually 
affects large, older trees that lack surrounding vegetation (trees), which are usually the trees used 
by bats. 

Foraging: All of Montana’s bat species have been documented by studies across the West to 
forage in forested areas.  Some bat species tend to forage above the forest canopy, while others 
forage in the canopy of open woodlands, or in forest openings.  However, little information 
exists on selection of foraging habitat by bats, or the prey species utilized by bats in different 
forest types.  Species specific foraging requirements are generally lacking due to the difficulty in 
tracking the nocturnal, volant movements of these animals.  Very little quantitative data as well 
as some ambiguity exists in the literature.  The primary need for foraging habitat is productive 
insect habitat commonly found near water sources, although some species like the northern 
myotis do not seem associated with riparian habitat (LaVal et al. 1977).  Clutter or structural 
complexity also influences the foraging behavior of most bat species.  The wide range of capture 
methods and prey consumed coupled with unknown requirements reflect the current need to 
develop or maintain habitat heterogeneity.  Although bats undoubtedly play an important role in 
moderating insect populations in general, their impacts on specific forest pests, such as the 
spruce budworm moth, is unknown.  Conversely, no information exists to shed light on the role 
of large insect outbreaks on local bat population productivity and distribution. 

Water: Northwestern Montana supports a more mesic climatic regime than the remainder of the 
state due to the Pacific Coast influence, receiving more moisture per year on average than the 
more xeric regime found east of the continental divide.  Therefore, water should be a more 
limiting factor in the forest regions east of the Divide.  However, the increase in agriculture over 
the last 100 years in this region, probably augmented the number of available water sites through 
addition of stock tanks and other water impoundments for stock.  Removal of these 
impoundments should be preceded by a bat and wildlife use evaluation.  Grazing practices may 
also be utilized to remove emergent vegetation from water sources to make them more available 
to bats. 

Quality of water may also affect the persistence of bat populations.  Available water in proximity 
to bats roosting in abandoned mines may contain heavy metals and other pollutants, while water 
downstream from agricultural lands may contain potentially harmful pesticides.  Bats foraging 
upon insects contaminated with pollutants can accumulate over time with outright mortality the 
only known effect to bat populations to date (Clark et al. 1981). 

Migratory Pathways: Virtually no information is available documenting the inter- and intra-
seasonal movements of bats in Montana.  Seven of the fifteen species found in Montana are 
known to overwinter in the state while others are presumed to migrate south.  Montana serves as 
the northern periphery for the range of several species.  Long distance movements are presumed 
to occur for species such as the hoary bat and silver-haired bat, but details regarding these 
movements have not been examined. 

Stream courses and mountain ranges found within these forested regions may serve as the 
migratory pathways and stopover habitat for some bats.  However, two eastern red bats have 
found on the ground in open grasslands in eastern and central Montana during the fall migration.  
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It is likely that long-distant migrant bats overfly inhospitable habitat just as songbirds do during 
migration. The requirements and locations of important stopover habitats are largely unknown 
for bats. 

Threats: Timber harvest regimes targeting large diameter dead or dying trees used as roosts are a 
serious threat to forest dwelling bat species.  Long-term drought has led to large outbreaks of 
forest insect pests in some areas, leading to removal of infected trees that may otherwise provide 
roost future habitat.  The application of pesticides to control forest pests such as beetles and 
moths may decrease important prey.  Unnatural disturbances such as fire suppression and 
livestock grazing may also alter the natural succession of plant and therefore insect communities.  
Urbanization and development have also contributed to loss of habitat through conversion while 
supporting anthropogenic roost sites for some species.  Wind turbines caused significantly higher 
bat mortality when placed on ridges in forested habitat, than in open habitats (Bat Conservation 
International:www.batcon.org). 

Research Objectives: Critical forest habitat for bats has only recently been investigated with the 
advent of tiny radio transmitters to track movements.  Roost, foraging, and migratory habitats 
used by bats need to be identified in Montana’s forests.  Further research regarding the roost 
switching behavior apparently common in forest dwelling bats needs to be conducted.  
Mitigation efforts may progress with an understanding of bats’ acceptance of artificial roosts. 

Gathering baseline data is essential to comparatively study different harvest and forest 
management regimes and their respective effects on bats.  The effects of prescribed and wildland 
fire, pesticide use, and other habitat conversion also need to be determined.  The results of such 
research will guide management and conservation decisions.   

Inventory and Monitoring Objective: Land managers should identify current and potential roost 
sites for bat use and modify existing inventory protocols to include bats. 

Management Objectives: Timber harvest and forest land management plans should aim to retain 
and recruit groups of large diameter trees exhibiting appropriate characteristics for bat roosts, i.e. 
sloughing or exfoliating bark, or cavities.  The effects of fire on bat roosts and foraging habitat 
need to be explored for possible use as a management tool to enhance bat roosts and foraging 
habitat.  Loss of roosts through fire or other disturbances should be mitigated with artificial bark 
roosts or other manmade roosts.   

Livestock grazing is known to decrease vegetation height and diversity while simultaneously 
reducing arthropod diversity and abundance (Dennis et al., 1998).  These effects to bat 
communities need to be researched.  Grazing intensity should be closely monitored to ensure 
sufficient prey base for bats. 

Spread of development and urbanization should be contained to restrict conversion of bat 
roosting and foraging habitat. 

 



Montana Bat Conservation Plan   *** Draft, Not for Distribution ***  Page 83     9/6/2006 

Semidesert 

The semidesert region of Montana lies in the south central portion of the state, due south of 
Billings near the Wyoming border.  This area receives only 18-48cm/year and supports primarily 
juniper and mountain mahogany woodlands, riparian vegetation, desert shrubland, sagebrush 
steppe, and grasslands (Heidel and Fertig, 2000).  Pure stands of ponderosa pine are 
predominated by big sagebrush and a mixed prairie grassland, including gramas, bluebunch 
wheatgrass, and needlegrass (Foresman 2001).  The Pryor Mountains and Bighorn Canyon are 
located in this habitat, which support unique assemblages of Montana mammals, including the 
spotted bat and pallid bat.   

Species: Three uncommon species of concern are present in the area; the pallid bat, Townsend’s 
big-eared bat, and spotted bat.  Al three species have been identified as Tier 1 species in the 
Montana CFWCS (2005).  Other bat species include: the little brown myotis, long-legged 
myotis, long-eared myotis, western small-footed myotis, big brown, hoary, and silver-haired bats 
(Worthington, 1991). 

Roosts: The majority of all possible roost sites are associated with rock crevices in cliff faces, or 
the extensive cave systems of the Pryor Mountains.  Some of the caves are gated restricting 
human access while allowing safe passage for bats.  The roosts in this habitat vary between day, 
night, maternity and hibernation roosts.  High cliffs found in the Bighorn Canyon and other areas 
provide roosting habitat for spotted bats.  Trees in the area also provide roost sites for some 
species.   

Foraging: No studies targeting foraging areas have been completed in the area, and the 
following information is speculative.  The majority of bat foraging habitat is probably located 
along the Bighorn River, its few perennial cold-water tributaries, and associated riparian zones.  
Some foraging may also occur over the shrub and grasslands as well as in the sparse forest 
habitats.  Pallid bats in particular are known to forage in native grasslands, shrub-steppe, and 
desert habitats where they glean insects and arthropods off low vegetation and the ground. 

Water: The Bighorn National Recreation Area in this area alone contains about 5,140 hectares of 
water (Heidel and Fertig, 2000).  Most of the streams in the area are intermittent with the 
exception of Porcupine Creek, Big Bull Elk Creek, East Cabin Creek, and Black Canyon Creek.  
Worthington (1991) captured the highest diversity of bats over water, which reflects the 
importance of water to most species.  Stocktanks and stock ponds may provide an important 
source of water for bats in areas farther from the few natural water sources. 

Migratory Pathways: Pallid bats and spotted bats have not been found to overwinter in the state 
and they are presumed to migrate south for the winter.  The Bighorn Canyon and River course 
may serve as a migratory route to more southern, appropriate winter habitats.  Forested habitats 
in the Pryor Mountains may provide stopover habitat for migrating forest bats, though no data 
exists to confirm this. 

Threats: Fortunately about 22,500ha are already part of the Bighorn National Recreation Area 
and necessary protection for specific species can be more readily implemented.  However, this 
designation also attracts more attention and human visitation, which almost invariably increases 
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potential human disturbance.  The cave systems in the Pryor Mountains and abandoned mines 
not already fitted with bat-friendly gates should be monitored for bat activity and install gates if 
necessary.  Wind farm development is likely in this area for the near future. 

Riparian areas in the dry semidesert habitat serve as activity centers for small mammals seeking 
refuge from the heat and sun, not venturing far from available water.  Grazing of fragile riparian 
areas can have dramatic effects on the vegetation and associated insect and small mammal 
communities. 

Research Objectives: Research should focus on the presence of the three species of concern by 
identifying respective roost sites, foraging habitat, and important water sites.  The caves in this 
area should be surveyed during the winter to determine the overwinter status of some bat species.  
If bats in the area do not hibernate locally, research regarding migratory pathways should be 
explored. 

Inventory and Monitoring Objectives: All abandoned mines and caves should be inventoried 
noting presence of pallid, spotted, and Townsend’s big-eared bats.  Important bat resources 
should be protected and monitored. 

Management Objectives: Coordination between the public land managers, BLM (Pryor 
Mountains) and National Park Service (Bighorn Canyon National Recreation Area), and private 
landowners are essential to carry out the goals and objectives of this conservation strategy and 
plan for bats. 

Restricting access to known important bat resources serves as an important first step for 
successful management.  Control of grazing intensities in sensitive riparian areas is also 
important management factor. 

Grasslands/Sagebrush Steppe 

Southeastern Montana is about 80% Great Plains grassland with a mixture of gramas, bluebunch 
wheatgrass, and needlegrass with widely scattered ponderosa pine or juniper, and may be termed 
“savannah”.  Several small “island” ranges of low mountains or hills provide more dense forests 
in some areas.  Broad river and riparian systems cut through the landscape.  Some of the native 
grasslands have been converted to cultivated crops.  This area of the state receives about 45 
cm/year in the moist forest regions, usually in the form of spring and summer rains. 

Northeastern Montana is in the prairie pothole region of the northern Great Plans.  No upland 
forest exists in this region except for a few widely scattered ponderosa pines, which are stunted 
from the cold continental climate and desiccating winds.  Most of the native prairie has been 
replaced with cultivated crops such as wheat and sugar beets.  However, the area contains some 
of the largest remaining tracts of intact native grasslands and sagebrush-steppe in Montana.  The 
riparian habitat along the Missouri river bottom contains cottonwood stands.  Annual 
precipitation varies between 28-38 cm/year. 

Species: The species known or suspected to occupy and utilize grasslands include: Yuma myotis 
(western valleys), long-eared myotis, fringed myotis, long-legged myotis, California myotis, 
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western-small footed myotis, silver-haired bats, big brown bats, western red bats, hoary bats, 
spotted bats, Townsend’s big-eared bats, and pallid bats (Koloszar and Snow, 1999). 

Green et al. (1998) captured 140 males compared to only 50 females in Arizona grassland 
habitats, which may suggest females forage over more productive areas (riparian) and males are 
forced to forage in less productive sites (grasslands). 

Roosts: In grasslands, roosting opportunities are limited to the landforms within it or trees in 
nearby forests or riparian areas.  Cliffs, coulees, caves and mines in proximity to grasslands may 
all serve as potential roost sites for bats.  Steep and rugged topography near water courses, such 
as rock cliffs offer roost sites for most Myotis species while riparian woodlands provide tree 
roosting habitat for species such as the hoary bat (Holloway and Barclay, 2000).  In large, 
continuous expanses of grasslands, bat activity may be low due to lack of roosting sites 
(Holloway and Barclay, 2000).  Buildings, occupied or not, may also provide adequate roosting 
habitat near grasslands. 

Foraging: Little research has been conducted exploring the extent to which bats use grasslands.  
Bat activity associated with grasslands may reflect use as foraging habitat due to the lack of 
inherent roost sites.  In Arizona, Green et al. (1998) suggest an increase in structural complexity 
(trees) could increase foraging opportunities for bats and create a wind break, facilitating easier 
capture of flying insects during high winds.  Riparian zones in grasslands, either rivers or 
springs, serve as important foraging areas for bats (Holloway and Barclay, 2000). 

Water: Rivers, streams, springs, and stock tanks all have the potential to provide this essential 
resource within the grassland ecosystem.  The Yellowstone, Missouri, Musselshell, and Milk are 
major river systems flowing through the eastern grasslands of the state.  Their associated riparian 
areas are also an important resource.  The extensive agricultural ground in this region warrants 
periodic water quality testing. 

Migratory Pathways: The importance of grasslands in migratory pathways remains largely 
unknown.  Grasslands could function as foraging sites for migrating bats, if appropriate roost 
sites exist in the vicinity.   

Threats: The major factor threatening grasslands is their conversion to agriculture.  The loss of 
native rangeland continues to decline.  Since 1982, about 1.1 million acres (3 percent) of native 
rangeland was converted to other land uses with more than one-third of these acres converted to 
cultivated cropland.  Six percent was lost to urban development (NRCS, 1997). 

The diverse native prairie is replaced with monotypic stands of crops more susceptible to natural 
disturbance and extirpation.  Intense grazing and fire suppression can also replace grasslands 
with less diverse woody vegetation and shrubs.  This decrease in vegetation diversity also 
decreases the diversity of insect communities although this result has not been quantified for 
bats.  Erosion and resultant loss of top soil combined with use of fertilizers and pesticides 
contribute to poor water quality in these areas. 

Energy development such as wind farms, coal strip mining, coal bed methane development, and 
oil and gas drilling are a major current and future threat to the integrity of grassland habitat in 
eastern Montana.  Improper livestock grazing regimes can reduce habitat quality for insects in 
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some areas.  Subdivisions are another threat further encroaching upon native grasslands and 
compromising the integrity of such habitats, especially in the vicinity of major towns and cities. 

Research Objectives: The relationships between bats and grasslands have yet to be explored in 
any detail.  Identifying the species and the manner in which they use grasslands will provide 
essential preliminary data.  The effects of habitat conversion through grazing, fire suppression, 
and development should also be studied. 

Inventory and Monitoring Objectives: Identify roost, foraging, and water sites within important 
grassland areas.  Standardized acoustical monitoring methods should be developed due to lack of 
possible mist netting sites.  Important to document any habitat alterations and the effects on bats.  

Management Objectives: Maintain grazing intensities at a sustainable level and explore the 
usefulness of prescribed fire to enhance foraging habitats.  Ensure proper water quality and 
protect native grasslands from development and subdivision.  Protect unique landforms known as 
important bat roosting sites. 

Missouri River Breaks/Badlands 

This unique habitat is located along the Missouri River and other areas in the central and eastern 
portion of the state.  Vegetation types in order of dominance: ponderosa pine, Rocky mountain 
juniper, Douglas-fir (on north slopes), bluebunch wheatgrass, needlegrass, big sagebrush, little 
bluestem, saltbush, creeping juniper, and sideoats grama.  This area receives 25-35 cm/year of 
precipitation with short, warm summers and long, cold winters (BLM 1987). 

Species: Intensive effort by Cori Lausen found the following species in Missouri River breaks 
habitat: little brown myotis, western-small footed myotis, long-eared myotis, long-legged myotis, 
fringed myotis (maybe), silver-haired bat, hoary bat, Townsend’s big-eared bat, and big brown 
bats.  Spotted bats were never captured, however, observing their audible echolocation calls 
unique to one bat in Montana and appropriate habitat in the area suggests their presence (C. 
Lausen pers. comm.). 

Roosts: Several different types of roosts are available within this typically dry habitat.  Rock 
crevices and cliff faces, clay buttes, natural caves, and mines are all potential roosting sites.  
Some roosts may also be available in trees.  Roosts in trees associated with riparian areas are 
described in the Riparian/Wetland Section. 

Foraging: The foraging potential in this habitat has not been discovered in Montana.  The major 
river systems and associated riparian and bottomlands are most likely the major foraging grounds 
in these habitats. 

Water: Outside of the major river systems and intermittent streams, water is also available 
through stock tanks.  Water availability decreases with increasing distance from rivers and is 
probably a limiting factor, especially for reproductive females and maternity colonies. 

Migratory Pathways: The importance of badlands habitat in migratory pathways is unknown.  
Major river systems such as the Missouri and Yellowstone Rivers tend to run west to east 
through the largest badland habitats.  Tributaries such as the Tongue and Powder rivers flow 
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north through breaks and badlands, possibly facilitating north/south migration of bats using those 
habitats. 

Threats: Human disturbance to roost sites is the most critical issue facing bats in these habitats.  
Off-road vehicle restrictions on some public lands may be required to limit access and potential 
human disturbance to important roost sites, which cannot be easily protected with traditional 
closure methods.  Pesticide use on neighboring agricultural lands may directly decrease the 
insect prey base and contaminate important water sources.  Construction of more dams and 
resulting inundation could destroy the roosts located in the high cliffs.  Abandoned mine 
reclamation should be preceded by a biological survey completed by a competent bat researcher.    

Research Objectives: The badlands habitats across the state need to be further delineated.  
Increased preliminary studies need to be conducted in the areas defined.  Some species of 
concern (Townsend’s Big-eared bat and spotted bats) inhabit these areas and their critical 
resources must be discovered.  Abandoned mines and clay butte holes in the area should also be 
inventoried and important roosts protected.  

Inventory and Monitoring Objectives: The inventory process for these habitats in Montana has 
barely begun.  Documenting and protecting the resource needs for the species of concern are of 
utmost importance.  Monitoring the bat populations over time should reveal the threats to their 
success.  The threats and potential disturbance to these critical resources should be met with 
appropriate mitigation. 

Management Objectives: The research and inventory and monitoring results will help formulate 
the management goals.  Protection of key resources and disturbance mitigation to species of 
concern is the most important aspect of management.   

Riparian and Wetlands 

Many different definitions of wetlands exist.  For the purpose of this document and ease of 
management, a wetland is defined as an area usually retaining water or at least wet soil during 
some time of the year.  Riparian can be defined as the transition zone between aquatic and 
upland habitats (Hansen et al. 1995).  No matter how they are defined, riparian and wetland 
habitats collectively cover less than 5% of the surface area of Montana.  However, these habitats 
support the highest diversity and density of many animal taxa, especially birds and amphibians.  
Although not yet quantified for bats, riparian and wetland habitats likely serve as the most 
productive areas for bats, especially by providing water, large populations of insects, and roost 
sites.  A wide variety of vegetation can occur in riparian areas; some of the most common:  black 
cottonwood, green ash, box elder, common cattail, red-osier dogwood, common chokecherry, 
woods rose, western snowberry, bulrushes, beaked sedge, water sedge, and Kentucky bluegrass 
(Hansen et al., 1995). 

Unfortunately the importance of wetlands has only been realized since the 1960’s while 
previously the government promoted the draining of swamps for growth of agriculture (Hansen 
et al., 1995).  Riparian vegetation functions to maintain and strengthen the integrity of the stream 
bank, resulting in less erosion and suspended materials in the water.  Shade from the vegetation 
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provides lower fluctuations in water temperature important during hot weather which reduces 
oxygen capacity in streams, negatively affecting the aquatic biota. 

Riparian and wetland habitats likely serve as the most productive wildlife areas providing water 
and habitat for birds, insects, small and large mammals and bats.  A wide variety of vegetation 
can occur in riparian areas; some of the most common:  black cottonwood, green ash, box elder, 
common cattail, red-osier dogwood, common chokecherry, woods rose, western snowberry, 
bulrushes, beaked sedge, water sedge, and Kentucky bluegrass (Hansen et al., 1995). 

Species: Foliage roosting bats such as the hoary and eastern red bat are most commonly 
associated with riparian habitats.  The other species closely linked to riparian habitats and open 
water is the Yuma myotis.  All other species in Montana rely on some aspect of riparian and 
wetland habitats at some time of the year. 

Roosts: Trees in riparian woodlands probably offer the most copious type of roost in the riparian 
and wetland areas.  Foliage roosting bats, e.g. hoary and western red bats, commonly roost in 
riparian woodlands.  Roosting in shrubby vegetation, like dogwood, has not been documented.  
Cliff faces, caves, mines or other landforms found in proximity to riparian areas may also be 
utilized as roost sites.  Structures such as buildings and bridges also have roosting potential for 
bats. 

Foraging: The abundance of water and lush vegetation provide excellent habitat for many insect 
species.  It has been suggested that productive riparian areas are used more often by reproductive 
females than other bats.  Riparian and wetlands also offer open water for drinking.  The natural 
corridors produced by watercourses are frequently used to travel between roosting and foraging 
habitats. 

Water: Water heavily contributes to the productiveness of the riparian and wetland habitats by 
abundantly providing a normally limiting resource.  The extensiveness of emergent and 
surrounding vegetation can prohibit the availability of open water for drinking.  Maintaining the 
appropriate water quality and water levels in these areas is essential to the persistence of these 
unique habitats. 

Migratory Pathways: Riparian areas located along watercourses supply bats with all the 
necessary resources: water, foraging habitat, and roosts.  The presence of these resources makes 
long distance travel between seasonal habitats more feasible to occur and easier to complete.  
Still little is known about the seasonal movements of bats summering in Montana. 

Threats: The lower 48 states have lost, on average, more than 60 acres per hour between the 
1780’s and 1980’s; mainly attributed to draining and clearing of wetlands for agriculture 
(Hansen et al., 1995).  Other threats also exist including improper timber management and 
mining activities, intensive year round grazing, and fire suppression.  Irrigation and re-
channeling of canals has also negatively altered the hydrology and vegetation structure of 
wetlands.  Changes in water quality and quantity alter the vegetation which in turn alters the 
insect communities and therefore affects the bat communities.  The attractiveness of riparian 
areas to humans also increases the potential for disturbance through camping, hiking, and off 
road vehicle use. 
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Research Objectives: Determine the resources bats utilize in and adjacent to wetland areas.  
Identify migratory pathways located along watercourses. 

Inventory and Monitoring Objectives: Inventory all National Wildlife Refuges (NWR) in 
Montana including Ninepipe and Lee Metcalf NWR.’s and survey adjacent roosting 
opportunities (buildings, bridges, trees, mines, caves, and rock formations).  Identify perennial 
roosting locations for long term monitoring in or near wetland and riparian habitats. 

Periodically monitor water quality throughout the seasons. 

Monitor bat activity before, during, and after wetland and riparian restoration projects. 

Management Objectives: The management priority should be to maintain the current quantity 
and quality of riparian and wetland ecosystems.  If possible, restoration activities should occur in 
the most degraded areas where bats were historically found.  Assimilate information regarding 
bat use in wetland and riparian areas to develop management plans for bats living in these 
habitats and distribute to managers. 

Fluctuations in water levels via dam construction and channelization should consider the long 
term effects of vegetation conversion to insect communities and bats. 

 

Agriculture 

Much of the native grasslands in Montana have been converted into cropland for wheat, sugar 
beets, corn, and hay, while dry sagebrush and cactus badlands are now home to cattle, sheep, and 
coal mining (Foresman 2001).  Wetlands have also been drained and riparian flood plains cleared 
of vegetation to make room for agriculture. 

Agriculture is big business in Montana generating about $1.6 billion dollars in cash receipts in 
2002; $985 million from livestock and $700 million from crops (MASS, 2003).  Agricultural 
ground in Montana consists of about 18.6 million acres of cropland and pastureland of which 
about 2.7 million acres are irrigated.  Irrigated acres are mainly (about 79%) used to produce hay 
and pasture forage.  Pasturelands in Montana support over 2.4 million cattle (MASS, 2003).    
Between 1982 and 1997 cropland acreage decreased about 13%, with most of those acres 
enrolled in the Conservation Reserve Program (CRP) and taken out of production.  About 2.8 
million acres are enrolled in the CRP (NRCS, 1997b). 

Species: Big brown bats and little brown bats are commonly associated with agricultural habitats.  
Other species may utilize these areas to a lesser degree. 

Roosts: The majority of roosts available in agricultural habitat would be in the form of buildings 
such as barns.  Bats using these roosts are probably less likely to be disturbed compared to 
buildings humans occupy.  Trees and shelterbelts, as well as other landforms (caves, rocky cliffs, 
or mines), may provide additional roosting sites.  Farmers may supplement roosting sites with 
artificial roosts to promote bat activity and insect consumption. 
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Foraging: Foraging habitat is the principal resource utilized by bats in agricultural areas and 
some bats, such as the big brown bat, are known to consume agricultural pests (Agosta and 
Morton, 2003; Agosta, 2002).  Organachlorine based pesticides, now banned in the U.S., may 
still reside in some soils and their concentrations can increase to harmful levels due to the high 
trophic level and long lifespan of bats (Agosta, 2002). 

Water: The water associated with agriculture most readily available to bats is through stock tanks 
and irrigation ditches.  Man-made ponds may also be available in pasture or rangelands.  
Proximity of streams, rivers, and springs to agricultural areas may also serve as watering sites. 

Unfortunately agriculture is often connected to poor water quality.  High nitrates and pesticide 
residues are the most common characteristics of waters affected by agriculture.  A study 
conducted by Land and Water Consulting in 1994 revealed 75 percent of Concentrated Animal 
Feeding Operations (CAFO’s) were uphill from streams, 50 percent were within 100 feet of 
surface water and 65 percent located in areas with a shallow water table (less than 50 feet depth).  
As of 2001, 72 CAFO’s were active in Montana (NRCS, 1997a). 

Migratory Pathways: The apparent high insect productivity of agricultural land may serve as 
quality migratory stopover habitat for some species.  The reduced human disturbance linked with 
roosts in agricultural areas may also increase the importance of these areas to migrating bats.  
Research specific to the relationship between migrating bats and agricultural areas has not been 
attempted. 

Threats: Conversion of native habitats serves as one of the most detrimental factors for almost 
all wildlife species, including bats.  In Montana, the loss of agricultural acres to urban 
development increased by almost 15 percent between 1982 and 1997 and the rate of urban 
growth nearly doubled between 1992 and 1997 (NRCS, 1997b).  More than one-third of the 
newly developed land was historically native rangeland while almost another one-third was 
forest and pastureland (NRCS, 1997b). 

Species able to take advantage of agricultural habitats may be affected by loss of foraging habitat 
and increased potential for human disturbance at roost sites with encroaching development.  
However, successful species such as the big brown bat may also utilize buildings associated with 
development. 

Residual organochlorine based pesticides in the soil can be transmitted to bats from 
contaminated insects and are known to have harmful effects (Clark, 1981).  The effects of 
current organophosphorus and carbamate based pesticides on bats have not been studied.  

Research Objectives: Research should focus efforts to identify the role bats play in controlling 
agricultural pests.  Determining the habitat requirements for species in these habitats may prove 
useful in attempting to augment populations for increased control of damaging insects.  The 
effects of new organophosphorus and carbamate based pesticides and water quality should also 
be explored.   Examine possible spatial and temporal relationships between pesticide application 
and bat occurrence. 

Inventory and Monitoring Objectives: Inventory bat species and requirements in these habitats to 
improve the understanding of resource use in agricultural areas, and define appropriate areas for 
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long term monitoring data collection.  Acoustical techniques may need to be employed when 
mist-netting is not a feasible alternative.  Monitor water quality near important roost sites near 
agricultural lands. 

Management Objectives: Ensure maintenance of appropriate water quality near important roost 
sites.  Promote reduction in pesticide use and increase in biological control of pests through bats.  
Curtail development and conversion of native habitats.  

Urban 

In Montana, urban habitats make up a tiny portion of available habitats in the state.  However, as 
previously stated the rate of urban growth nearly doubled between 1992 and 1997, and more than 
one-third of the newly developed land was historically native rangeland while almost another 
one-third was forest and pastureland (NRCS, 1997b).  This dramatic and rapid increase in urban 
development reinforces the need for active bat conservation at the urban and native habitat 
interface. 

Several studies have examined urban bat communities in the United States.  Kurta and Teramino 
(1992) found an overall decrease in bat activity (decrease in bat abundance and diversity) in 
urban riparian parkland even though tree and building roost sites and water were abundant.  Big 
brown bats were the most frequently captured bat in both urban (83%) and rural sites (65%) but 
were much more prevalent in rural areas being captured nearly four times as often.  Kurta and 
Teramino (1992) suggest the decreased abundance and diversity of bats in urban compared to 
rural habitats is due to reduced insect populations.  Reproductive success may also be lower for 
urban bats as fewer juvenile big brown bats were captured and the difficulty in raising a pup to 
maturity in an insect scarce environment. 

Everette et al. (2001) detected five bat species in the Rocky Mountain Arsenal National Wildlife 
Refuge near the major urban center of Denver, Colorado.  Big brown bats were detected 
disproportionately higher than the other species and traveled 10-20kms from the urban core to 
the refuge. 

Species: Big brown bats and little brown bats are common urban bats in Montana.  In Colorado, 
Michigan, and Ontario hoary and eastern red bats and silver-haired bats have been detected 
(Everette et al., 2001; Kurta and Teramino, 1992; and Furlonger et al. 1987). 

Roosts: Buildings and bridges compose the most plentiful roost sites in urban environments, 
although some trees may be suitable.  Artificial roosts, such as bat boxes, may also be available 
in urban habitats. 

Foraging: Foraging habitat may be the most restrictive resource for bats in urban habitats (Kurta 
and Teramino, 1992) and urban bats may spend more time actively foraging (Geggie and Fenton, 
1985).  High insect abundances may occur near perennial water sources in parks and golf courses 
and around street lights.  Big brown bats are known to commute large distances (10-20kms) from 
urban roosts to sufficient foraging habitat (Everette et al., 2001). 

Water: Artificial watering sites in the form of swimming pools, golf course ponds, and canals in 
urban areas are probably more plentiful than in natural habitats.  However, most of these waters 
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lack surrounding and emergent vegetation for insect habitat and are more prone to pollution 
problems. 

Migratory Pathways: In Arizona, bats utilize bridges and buildings for roost sites during 
migratory stopovers in the spring and fall (Hinman and Snow, 2003).  Research concerning 
migratory pathways in Montana is lacking, even in urban environments. 

Threats: Bats currently roosting in urban centers can be negatively affected by further reduction 
of suitable foraging areas from development and high potential for human-bat conflicts.  
Disturbance to and exclusion from roost sites or direct disturbance to bats also threatens bat 
populations.  Ignorance of the real threats associated with bats can lead to the needless 
destruction of a harmless population.  Education is a critical aspect to urban bat conservation.  

Pollution inherent in urban settings may compromise the air and water quality and negatively 
affect bats and their prey.  Pesticide spraying to control the spread of West Nile Virus and 
damaging fruit and garden pests may be harmful to bats. 

Predation by domestic animals, especially cats, can have a negative impact on bat populations. 

Research Objectives: Research into the importance of urban habitat and the species and number 
of individuals utilizing these habitats in Montana is needed for preliminary data.  Use of bridge 
and building habitats during migration is also an important focus of research.  Bridge designs 
supporting significant bat populations should be implemented into new construction projects and 
designs not suitable for bats should be retro-fitted to increase suitability. 

Research about the benefits and risks of bats in urban environments should be conducted and 
widely distributed.  The attitude of the community toward bats should be assessed before large-
scale education campaigns begin. 

Inventory and Monitoring: Buildings and bridges should be inventoried and monitored 
seasonally and year-to-year to determine significance to bats.  Adjacent non-urban areas should 
be compared to urban habitats to determine any possible source or sink populations.   

Management Objectives: Buildings and bridges known to harbor bats should be retained.  Bridge 
repair, demolition, or construction should be conducted at non-critical times of the year to 
minimize disturbance to bats.  Communication between wildlife managers and city managers and 
departments of transportation is essential for bat conservation in urban habitats.   

Maintaining and promoting open space within the urban matrix can improve the most limiting 
factor for urban bats, insect and foraging habitat. 

Public education regarding the value of bats and benefits of coexistence requires continuous 
effort and attention.  Education about successful exclusion techniques can also improve attitudes 
towards bats.  Transforming a common building or bridge roosting site into an informational 
wildlife attraction may also provide positive bat exposure and reduce hostility toward bats. 

 



Montana Bat Conservation Plan   *** Draft, Not for Distribution ***  Page 93     9/6/2006 

 

VII. BAT CONSERVATION STRATEGIES 

STATEMENT OF PURPOSE 

This plan provides the preliminary course of action for the state of Montana and its natural 
resource managers to fulfill its role under the North American Bat Conservation Partnership in 
support of continent wide collaboration.  The priority actions for each goal are not ranked by 
importance.  Resource managers must assess which goals and actions apply within their areas of 
authority and set priorities at the local level.  Future revisions to the goals and objectives of this 
plan should be identified an absolute minimum of every five years.  At this time, the lack of 
information makes it difficult to set quantifiable targets with which to measure progress.  Current 
on-going research on bats throughout North America is advancing the body of information at a 
rapid rate.  New information should be incorporated into these recommendations as it becomes 
available. 

There is much overlap in tasks needed to be done under the categories presented, and often one 
type of activity is needed to build another.  For example, the distribution of several bat species is 
poorly understood in Montana, especially for the spotted bat, pallid bat, fringed myotis, Yuma 
myotis, and northern myotis.  Survey and inventory efforts are needed to define species extant, 
and to provide a base level of inventory before long-term monitoring strategies can be developed 
for these species.  Research efforts are needed to determine basic biological information such as 
habitat selection and seasonal occurrence, due to the difficult logistics of working on nocturnal, 
highly mobile species.  Standard detection and marking methods, such as banding or radio 
telemetry, work poorly on bats because of their small size and morphological structure.  
Research on bats at the landscape level is badly needed, to identify population sources and sinks, 
migratory pathways, and linkages between summer and winter areas.  

RESEARCH, INVENTORY AND MONITORING 

Issues 

Basic biological information is generally lacking for Montana bats, including species occurrence, 
geographic distribution, habitat use, and population status.  The majority of Montana’s bat 
species reach the geographic limits of their ranges in Montana, yet factors limiting their 
distribution are poorly understood.  Migration pathways through Montana are unknown.  
Although hibernacula and maternity sites have been identified for some species, the connections 
between them in Montana remain a mystery.  The lack of information regarding the source of 
decline of bat populations coupled with insufficient data concerning population trends and sizes, 
mounts the greatest threat to bat conservation.  Management decisions beneficial to bats are 
difficult to make with this lack of information.  Impacts of human activities on bats are poorly 
understood. Lack of standardized protocols for inventory and monitoring hinder efforts to 
compare data from different areas or establish population trends. 
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Research Goal 1: Determine species occurrence, distribution, seasonal patterns, and 
general habitat associations for Montana bat species.   

Knowledge regarding critical resources to bat populations is severely lacking, especially 
concerning resources specific to Montana.  Information from studies conducted in other regions 
need to be tested to determine applicability to Montana habitats.  Although nine species of bats 
reach their geographic limits in Montana, specific information on species distribution, seasonal 
occurrence, and habitat use is lacking.  Several bat species have only a handful of observations in 
Montana, which is inadequate for monitoring or management purposes. Range contraction is 
often the primary indication that a species is in trouble, when other population data are lacking.  
Identification of several cryptic species has made the reliability of past observational records 
questionable.   

RG 1 Priority Actions  

1) Conduct a systematic grid survey stratified by ecoregion to determine geographic ranges at a 
level of detail suitable for management and monitoring purposes. 

2) Conduct targeted surveys to locate key roosting sites such as caves, mines, snags, and bridges 
to determine species use, seasonal use, and significance to Montana. 

3) Identify potential foraging areas, water resources, and migration corridors and conduct 
surveys to verify their seasonal use by bats. 

4) Verify species identification of cryptic species with genetic sampling. 

5) Refine distribution maps to reflect the most current information, and to identify areas with 
information gaps to be targeted for surveys. 

6) Conduct targeted surveys to better define the range extent of rare species such as the spotted 
bat, pallid bat, and northern myotis in Montana. 

7) Conduct targeted surveys to determine presence of potential new species such as the eastern 
pipistrelle in Montana. 

Research Goal 2: Develop and implement a monitoring strategy to detect trends in bat 
populations over time. 

The lack of historical information of population sizes make trends of decline or increase difficult 
to detect.  Comprehensive surveys of species, sex, and number of individuals are necessary to 
predict population structure and dynamics.  Estimates of population sizes and establishing trends 
aid in prioritizing conservation efforts and evaluating progress. 

RG 2 Priority Actions 

1) Determine bat occurrence, relative abundance, and species composition using consistent 
replicatable techniques that can be repeated over time for monitoring purposes. 
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2) Develop and evaluate new population-monitoring techniques. 

3) Identify potential threats and monitor impacts to populations. 

4) Identify and define species-specific population units relevant for conservation planning and 
research.  May require research specific to these questions. 

Research Goal 3: Identify species requirements and limiting factors.   

A paucity of information exists regarding resource requirements for most bat species in Montana.  
Information used to manage most other wildlife species, such as abundance, distribution, 
migratory patterns, and roosting and foraging habitat requirements is lacking for bat species in 
Montana. 

RG 3 Priority Actions 

1) Identify species requirements for nursery and hibernation roosts.  Priority should be given to 
species identified as the most vulnerable and threatened. 

2) Conduct research to better understand how, when, and why bats use, vacate and switch 
roosts. 

3) Identify species requirements for foraging habitat and water sources. 

4) Determine requirements for transitory roosts and identify habitats used for foraging during 
migration. 

5) Compare requirements in contrasting areas to better understand the geographically varying 
needs of species with wide distributions. 

6) Estimate carrying capacities of habitats, based on current and restorable habitat conditions in 
Montana. 

7) Identify methods for measuring habitat use. 

Research Goal 4: Develop standards and protocols to ensure that harm to bats is 
minimized and to ensure that data collected on bats by different entities is comparable, 
defensible, adequate and appropriately interpreted for monitoring or management actions. 

Researchers have identified an urgent need for standardization of technologies and techniques 
employed to study bats.  Protocols for entering hibernation and maternity roosts are needed as 
well as standardization of techniques using radio tracking, light tagging, banding, mist netting 
and capturing.  Establish suitability of current and new technologies used to study bats to 
eliminate inappropriate use and ensure accurate, useful results.  Rigorous experimental designs 
and sampling methods as well as acknowledging the limitations and assumptions of research are 
fundamental to the advancement of knowledge.   
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RG 4 Priority Actions 

1) Develop a standardized survey protocol to determine species presence/absence, to be used for 
the statewide survey, and for specific area-based surveys. This protocol will include capture 
and handling, acoustic surveys, and genetic sampling. 

2) Develop a protocol for cave surveys and mine closure surveys, to include the minimum 
number  and seasonal timing of surveys necessary to rule out bat use, and information on the 
relative efficiency of internal versus entrance surveys. 

3) Develop standardized data sheets for different survey methods, to be provided on-line for 
cooperators to download. 

4) Develop a detailed photo key to identification of Montana bats, including guidelines on when 
acoustic and genetic sampling is needed to confirm species identification. 

5) Establish protocols for marking bats, including use of bands, pit tags, light tags, and radio 
transmitters, to ensure that researcher handling causes minimal harm to the bats. 

6) Establish bat researcher-training programs to increase field competency and minimize harm 
to bats. 

7) Develop guidelines, compile resources, and employ peer review to ensure proper 
interpretation and application of information, especially the application of “negative” survey 
data in mines that appear suitable for bat use. 

8) Develop recommendations on the minimum qualifications needed for private contractors 
conducting bat work for public agencies in Montana. 

Research Goal 5: Foster communication and collaboration between different entities 
conducting bat survey, monitoring, research, and management activities. 

Pooling resources and coordinating efforts will provide efficiency and reduce costs. Centralizing 
data and making it available to all researchers and managers will dramatically improve 
communication and allow for more data and larger sample sizes.  

RG 5 Priority Actions 

1) Continue to update the MNHP point of distribution (POD) database for point observations of 
all bat species.  

2) Develop and maintain a statewide database(s) for information that goes beyond POD, to 
assist with analysis of population trends and habitat relationships.  Include standardized 
survey and monitoring data (including negative survey data), roost site counts, foraging 
activity, habitat measurements, and other useful information. 

3) Require the submission of all survey data into MNHP for incorporation into the statewide 
databases as part of the issuing of scientific collecting permits. 
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4) Establish an acoustic archive, and require researchers to submit acoustic data in an electronic 
format (Anabat or Sonobat files), to allow for future verification of species identification or 
future analysis as better methods become available. 

5) Develop an acoustic reference library of Montana bats for both Anabat and Petterrsson 
(Sonobat) systems, where researchers can download or upload reference calls. 

6) Maintain a central library (preferably electronic) of publications from bat research in 
Montana, including technical reports and gray literature as well as papers appearing in peer-
reviewed journals. 

7) Provide non-sensitive information to cooperators and the public, through on-line queries.  
Establish guidelines for identifying sensitive sites, for which information can only be 
distributed through a mediated data request through MNHP and FWP. 

8) Provide training opportunities, encourage the sharing of expensive equipment, and encourage 
different entities to pool resources in order to enhance efficiency and eliminate duplication of 
effort. 

Research Goal 6: Refine spatial and temporal distribution maps and prepare one set of 
shared maps for all Montana bat species. 

Outdated distribution maps continue to perpetuate misconceptions of bat distribution in Montana. 
It is vitally important for biologists and land managers to know which species occur in their 
geographic areas. Detailed distribution information is essential to land managers required to 
conduct environmental impact statements and environmental assessments.  Geographic species 
boundaries alone are not enough. 

RG 6 Priority Actions 

1) Update distribution maps for Montana bat species annually, incorporating information from 
POD, survey and monitoring efforts, acoustic surveys, and research. 

2) Develop distribution maps of known or potential roost sites, incorporating geographic 
information on caves, mines, bridges, and other roost structures. 

3) Revisit the GAP Analysis of potential bat distribution as more detailed information becomes 
available on specific habitat requirements of bats in Montana. 

4) Provide updated distribution maps to state, federal, tribal, and local agencies in Montana, the 
North American Bat Conservation Plan, Bat Conservation International, and other places 
used by managers, researchers, and the public to find information on bat distribution in North 
America. 

 

Research Goal 7: Identify research projects and pursue needed funding to answer specific 
questions about the impacts of habitat management strategies, energy developments, 
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agricultural activities, urban development, and other important issues that potentially 
impact Montana bat populations. 

The landscape of Montana was dramatically altered during the last century by conversion of 
native grasslands to agriculture, intensive timber harvest, fire suppression, livestock grazing, 
hydrologic modification of wetlands and streams, mining, and energy development.  More recent 
issues include large forest fires, invasions of nonnative plants and animals, intensive herbicide 
and pesticide use, extensive subdivision and “suburbanization” of certain landscapes, and new 
diseases such as West Nile Virus. Montana is facing a future of increasing human populations, 
acceleration of all types of energy development, and potential impacts from global warming.  In 
general, management, mitigation, and restoration strategies on bats have been based on 
incomplete data at best, or more often than not, guesswork based on an outdated understanding 
of basic bat biology.  Conservation strategies need to be based on science, in order to be effective 
and accepted by management agencies and the public. Positive as well as negative impacts on 
bats need to be quantified. 

RG 7 Priority Actions 

1) Describe and quantify the anthropogenic impacts of various aspects of timber management 
on forest bats, including firewood cutting, fuels reduction prescriptions, salvage logging of 
burned forests, cutting or spraying to control insect infestations, commercial timber 
management strategies, and recreational development of public forest lands. 

2) Determine the effects of environmental contaminants on bats, including acid mine drainage, 
heavy metals contamination, cyanide heap leaching ponds, mercury contamination, pesticide 
and herbicide use, and other water quality issues. 

3) Monitor wind farms for bat mortalities and develop strategies to reduce bat mortality from 
future wind development projects. 

4) Evaluate the impacts of different mosquito control programs on bats and the non-target insect 
populations they depend on. 

5) Monitor and evaluate the impacts of fossil fuel energy development, including coal bed 
methane development, oil and gas exploration and extraction, and coal strip-mining. 

6) Evaluate the impacts of agricultural practices such as spring/stock tank development, 
pesticide spraying, and livestock grazing. Develop recommendations for landowners and 
public land managers on stock tank design to reduce bat mortality, grazing systems that 
protect native vegetation, and effectiveness of bats for controlling agricultural pests. 

7) Evaluate the role of historic buildings such as barns, homesteads, and old mining buildings 
for providing bat roosts.  Develop recommendations for protecting or enhancing existing bat 
colonies during historic preservation activities. 
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MANAGEMENT 

Issues 

In North America, more than half of all bat species use caves or mines as essential roosts and 
tens of millions of bats have died at the hand of human disturbance in these roosts.  Many of 
these roosts remain uninhabited despite their previous suitability.  The importance of old growth 
trees as bat roosting habitat has only recently been documented and prior to the late 1980’s bats 
were not considered in forest management plans.  Road construction and dam development have 
destroyed and inundated cliff face and crevice roosting habitats vital to some uncommon species.  
The loss of traditional roosting sites has forced some species to roost in manmade sites where the 
proximity to humans is generally not welcome.  Buildings, bridges, and mines once suitable for 
bat roosting are now replaced with new structures less suitable to bats and abandoned mine 
reclamation projects are closing mines for hazard abatement. 

Management Goal 1: Develop management standards and guidelines for bats and include 
them in new and existing plans that direct habitat and species management activities. 

Land managers have been making landscape-altering decisions for over one hundred years with 
little to no regard for bat populations.  Now the economic and ecological benefits of bats are 
surfacing and the importance to their persistence realized.  Development of good management 
recommendations can empower land managers with the knowledge they need to manage habitat 
to conserve bats. 

MG 1 Priority Actions 

1) Develop management recommendations (best management practices) for bats and provide 
them to land management agencies, tribes, nonprofit organizations, and private landowners in 
user-friendly formats that can be distributed on the web or in printed informational 
pamphlets. 

2) Provide information to biologists, to enable them to incorporate bat protection into forest 
plans, BLM watershed management plans, environmental assessments and impact 
statements, and other planning documents. 

3) Update management recommendations as new information becomes available from on-going 
and future research. 

Management Goal 2: Identify, protect, and enhance key roosting, feeding, and drinking 
resources for bats.  Reestablish bat populations to the extent necessary to maintain 
ecosystem health in all ecoregions. 

Knowledge regarding critical resources to bat populations is severely lacking, especially 
concerning resources specific to Montana.  Roosts and available foraging and watering habitat 
are essential for all bat species.  Securing protection to these resources does not necessarily 
ensure against disturbance in perpetuity but is the first step toward successful conservation.  
Mitigation in the form of supplementing manmade watering or roosting habitat may be required 
if these resources become compromised or lost. Enhancing the productivity of these resources to 
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bat populations can aid in the restoration of historical bat numbers and ecosystem balance.  Key 
areas that support immense numbers of bats, tremendous species diversity, or isolated 
populations of rare or endangered bats warrant the priority for protection.   

MG2 Priority Actions 

1) Identify all important natural and manmade roosts and prioritize for protection the sites that 
support the largest or most diverse populations and sites that support Species of Concern. 
Categorize cave and mines according to: a) total numbers of bats accommodated (past or 
present); b) number of species present; c) apparent value in meeting bats needs; d) long term 
safety of the site, if protected; e) known threats if not protected; and f) status of the species 
involved. 

2) Develop a protocol for bat activity assessments prior to abandoned mine reclamation. 

3) Evaluate and characterize the ephemeral nature of tree roosts.  Determine how long they are 
suitable as roosts and at what stage they become suitable.  Create recommendations for land 
managers on how to manage, create, and maintain these features through time and across the 
landscape. 

4) Establish and evaluate effectiveness of manmade roosts in areas where the loss of natural 
roosts now limits population recovery and incorporate manmade roosts into new construction 
projects. Evaluate use of artificial bark for roosting in areas lacking sufficient tree roosting 
habitat. 

5) Identify foraging areas for bats near the key roost sites through radio-telemetry and/or 
acoustic monitoring.  Protecting only roost sites may not be enough to maintain population; if 
critical foraging habitats are damaged or destroyed bat numbers may decline. 

6) Where restoration and protection are feasible, prioritize key habitat sites over sites where 
remnant populations may simply have taken refuge as a last resort, even when the originally 
used sites are currently abandoned due to human disturbance. 

7) Protect, restore, maintain, and monitor key flight and migratory corridors. 

8) Protect, restore, maintain, and monitor open water drinking sites, especially in arid areas. 

9) Focus protection efforts on areas where the best roost, forage, and water diversity conditions 
exist in concert. 

10) Monitor the effectiveness of management actions implemented for bat conservation, 
including bat gates, manmade roosts, and other restoration and protection efforts. 

Management Goal 3: Incorporate bat conservation language into existing statutes for 
wildlife protection. 

Bird conservation receives far more financial and program support per species compared to the 
efforts of bat conservation (Hinman and Snow, 2003).  For the past 100 years birds have received 



Montana Bat Conservation Plan   *** Draft, Not for Distribution ***  Page 101     9/6/2006 

legislative support and international collaboration for their protection and yet bats are still 
afforded little protection.  No Montana bat species are protected under the Endangered Species 
Act (ESA).  Some limited protection is afforded cave-roosting bats under the Cave Resources 
Protection Act. The Species of Concern designation in Montana suggests, but does not require 
special consideration of designated species during project planning. Until recently, bats in 
Montana were rarely addressed under planning requirements from more general resource 
protection acts such as the National Forest Management Act, National Environmental Protection 
Act (NEPA), and the Montana Environmental Policy Act.  Unlike birds, bats receive little or no 
protection outside of public lands or across international borders.  Bats provide the same 
ecosystem services, are affected by same environmental practices, and use the same habitats as 
birds and therefore deserve the same protection (Hinman and Snow, 2003). 

MG 3 Priority Actions 

1) Support legislation that protects bats and other nongame mammals in Montana, similar to 
legislation passed in other states, including Wyoming. 

2) Work with legislators and governments to establish policies and international treaties and 
agreements for bats, with special emphasis on migratory species. 

Management Goal 4: Integrate this strategic plan into the Montana Comprehensive Fish 
and Wildlife Conservation Strategy (MCFWC) and other existing plans and initiatives. 

Existing initiatives and plans with similar conservation issues, goals, and needs like Partners in 
Flight, Montana Bird Conservation Partnership, and the North American Waterfowl Plan are 
excellent models of how to facilitate bat conservation.  The needs of other wildlife, especially 
birds, significantly overlap with bats and the pursuit of the goals necessary for their conservation 
can be accomplished simultaneously by integrating both into one plan, while saving time and 
money. 

MG 4 Priority Actions 

1) Integrate conservation efforts for bats with other conservation efforts as developed by the 
MCFWC strategy. 

2) Coordinate and integrate habitat conservation for bats with programs such as FWP Habitat 
Montana projects, joint venture projects under the North American Bird Conservation 
Initiative, and other habitat conservation programs in Montana. 

3) Identify and act on opportunities to collaborate with other wildlife interest groups in the 
North American Bat Conservation Partnership. 

4) Identify wildlife habitat conservation efforts in neighboring states and provinces, and 
investigate ways to collaborate in important border areas, such as the Pryor Mountains/Red 
Desert area, the Greater Yellowstone Ecosystem, North Fork Flathead River, Centennial 
Valley, and SE Montana ponderosa pine hills. 
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EDUCATION 

Issues 

The social misconceptions regarding bats remain a serious impediment to bat conservation.  Two 
unrelated human deaths in Montana from bat rabies during the late 1990’s have fueled needless 
fear that persists today.  Collaboration between health officials and bat researchers to develop an 
education program are a necessary step toward public awareness of the benefits of bats and the 
real threats associated with them. 

Education Goal 1: Establish and quantify the economic and social impacts of North 
American bats. 

Documenting the economic and ecological value bats can increase public awareness and 
appreciation, which in turn can provide a foundation to promote their conservation with new 
legislation or include bats into current legislation.  Bats serve to balance ecosystems by reducing 
nocturnal insects and consume forest, agricultural, and backyard pests.  Comprehensive public 
education needed to overcome sensationalized media reports associated with the minor threat of 
bat diseases. 

EG 1 Priority Actions 

1) Conduct research to quantify the economic values of bats in Montana, with special emphasis 
on consumption of crop, garden, and forest pests, as well as ecotourism. 

2) Develop and encourage integrated pest management study designs pertinent to the 
agricultural and forest insect pests. 

3) Coordinate with local health officials to develop educational programs regarding verified 
disease risks associated with bats. 

Education Goal 2: Develop and distribute educational materials to important audiences. 

EG 2 Priority Actions 

1) Determine public attitudes and understanding of bats and bat/diseases relationships, to 
determine how best to direct educational efforts. 

2) Encourage wildlife managers, organized caving groups, miners, geologists, Department of 
Transportation employees, animal control and public health officials, wildlife service 
providers, and conservation groups to help develop and distribute specialized materials such 
as technical field manuals, handbooks, and brochures. 

3) Produce information packets that describe the “best management practices” for conserving 
bats, targeted at specific audiences such as foresters, ranchers, public health officials, and the 
public interested in backyard wildlife. 
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4) Develop educational programs for animal control and public health officials and where 
possible, produce in collaboration with leading veterinarian and public health officials. 

5) Develop additional “bat trunks” with audiovisual programs and educational materials to 
assist teachers and environmental educators to incorporate bats into standard curricula. 

6) Develop and lead bat conservation and education workshops for teachers, biologists, and 
other specialized groups. 

7) Involve the public in “citizen science” projects such as bat house research and roost exit 
counts, to help foster bat advocates among the public. 

Education Goal 3: Integrate bat education materials into other appropriate programs and 
materials. 

Existing wildlife educational programs that are widespread and have proven effective should be 
modified to include bats.  Incorporating the bat sections into existing programs will realize 
significant time and money savings.  

EG 3 Priority Actions 

1) Encourage inclusion of bat educational curricula, such as Discover Bats!, into the most 
widely known environmental education programs, for example Project Wild, Project 
Learning Tree, Backyard Habitats, and others. 

2) Identify and contact textbook publishing companies to incorporate bats in biology and 
environmental science, math, English, and Spanish lessons currently being developed. 

3) Educate the general public about the importance of bats through venues such as county fairs, 
natural history talk series put on by nonprofits and agencies, 4-H and scout groups, and 
conservation groups such as local Audubon and Montana Wildlife Federation chapters.  

4) Develop and distribute a Bats of Montana poster. 

Education Goal 4: Foster collaboration with individuals, organizations, and agencies that 
can help promotes bat conservation. 

The limited resources available to focus on bat conservation education must be supplemented 
with help from other entities with overlapping goals and objectives to improve and make 
widespread the education of bats. 

EG 4 Priority Actions 

1) Promote collaborative educational programs between bat researchers, the conservation 
community, professional educators, mineral and timber extraction companies and local 
public-service agencies, such as power and water companies, county extension agents, and 
departments of transportation. 
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2) Develop and implement public participation programs, and provide educational materials to 
empower citizens to assist with outreach and education efforts. 

3) Strengthen ties with public health officers, bat rehabilitators, cavers, climbers, and timber, 
mining, agricultural, and cattle organizations to empower them to lead bat education 
initiatives for their respective constituencies. 

Education Goal 5: Focus educational efforts in the most important bat conservation areas 
and on the most relevant issues. 

The success of programs similar to the Program for the Conservation of Migratory Bats 
(PCMM), demonstrates the utility and long-term effectiveness of community-based conservation 
in areas near critical bat resources.  Education in these critical resource areas should focus on the 
potential detrimental factors specific to the persistence of local bat populations. 

EG 5 Priority Actions 

1) Target bat education programs in communities near important bat roosts or other key 
habitats, such as Lewis and Clark Caverns State Park, and promote educational programs in 
these areas. 

2) Develop and implement education and conservation programs about bats living in urban 
environments. 

Education Goal 6: Initiate broad, statewide education campaigns, and establish linkages to 
exchange information and foster international collaboration. 

Broad education campaigns, which reach a high proportion of the population, can have dramatic 
affects to human attitudes toward wildlife.  This tool should prove especially useful to contradict 
the historical misconceptions concerning bats.  Several Canadian researchers have focused on 
bats for their entire careers and may provide an excellent resource for managers in Montana 
dealing with bat issues.  Improved communication across borders can also accelerate progress of 
bat conservation. 

EG 6 Priority Actions 

1) Increase international coordination between agencies and academic institutions to conduct 
research and transfer expertise and technology. 

2) Translate educational materials, such as field handbooks and school curricula, into English, 
Spanish, and tribal languages, and distribute in appropriate communities across Montana.  

3) Translate traditional tribal stories about bats to better understand historical perspectives of 
bats.  

4) Produce and share a state database of people and organizations with bat conservation 
expertise. 
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5) Where feasible, make special efforts to communicate scientific research to the public. 

6) Develop and maintain bat working group web pages. 

Education Goal 7: Foster collaboration with individuals, organizations, and agencies that 
can help promote bat conservation. 

The limited resources available to focus on bat conservation education must be supplemented 
with help from other entities with overlapping goals and objectives to improve and make 
widespread the education of bats. 

EG 7 Priority Actions 

1) Promote collaborative educational programs between bat researchers, the conservation 
community, professional educators, mineral and timber extraction companies and local 
public-service agencies, such as power and water companies, county extension agents, and 
departments of transportation. 

2) Develop and implement public participation programs, and provide educational materials to 
empower citizens to assist with outreach and education efforts. 

3) Strengthen ties with public health officers, bat rehabilitators, cavers, climbers, and timber, 
mining, agricultural, and cattle organizations to empower them to lead bat education 
initiatives for their respective constituencies. 

PROGRESS EVALUATION 

Establishing baseline populations and trends for each species is fundamental to determine the 
progress of bat conservation.  A concerted effort must be made to ascertain on a standardized 
level the approximate number of individuals and species.  A standardized protocol for 
determining these population sizes is essential to attempt to identify population trends between 
years and among regions.  Once baseline populations and trends are established, managers can 
prioritize conservation efforts to specific species or to an area experiencing an overall decrease in 
bat numbers.  Long-term data is needed to support such prioritization because little is known 
about inter- and intra-seasonal movements of bats in Montana.  Until such efforts are made 
quantifiable targets regarding progress are difficult to set and of little merit. 

The time frame for reaching the goals of this plan will vary with the current condition of the 
resource, advancement of knowledge regarding species requirements, and the ability of managers 
to manage for bats.  To accelerate tangible results, the development of an implementation 
schedule will facilitate the achievement of the goals and objectives of this plan following the 
priority actions.  The implementation schedule should provide a time line for the completion of 
projects, a budget estimate for each project, and identify possible partnerships with other 
individuals and organizations. 

Partnerships and coordination with other wildlife conservation organizations should increase to 
incorporate bats into as many other conservation initiatives as possible.  Improved 
communication between managers, researchers, and the public is essential to the conservation of 
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all species.  Awareness through education and changing social attitudes toward bats may be 
evaluated through surveys initiated before and after widespread education campaigns. 

Without evaluation of the current strategies employed it would be impossible to gauge their 
success and identify needs for change and improvement.  This plan should be changed, or 
updated as necessary and be re-evaluated a minimum of every five years. 
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APPENDIX A 
ACRONYMS 

AZBP Arizona Bat Plan 
BCI Bat Conservation International 
BLM Bureau of Land Management 
CAFO Concentrated Animal Feeding Operation 
CFWCS Comprehensive Fish and Wildlife Conservation Strategy 
cm centimeter 
CRP Conservation Reserve Program 
DBH diameter at breast height 
DDT dichloro-diphenyl-trichloroethane 
DNRC Montana Department of Natural Resources and Conservation 
ESA Endangered Species Act of 1973 
FWP Montana Fish, Wildlife, and Parks 
ha hectare 
kHz kilohertz 
km kilometer 
m meter 
MASS Montana Agricultural Statistics Service 
MDOT Montana Department of Transportation 
mm millimeter 
MNHP Montana Natural Heritage Program 
NABCP North American Bat Conservation Plan 
NEPA National Environmental Policy Act 
NRCS United States Department of Agriculture Natural Resources Conservation 

Service 
NWR National Wildlife Refuge 
PCMM Partnership for the Conservation of Migratory Bats 
SOC Species of Concern 
USFS Unites States Forest Service 
USFWS Unites States Fish and Wildlife Service 
WBWG Western Bat Working Group 
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APPENDIX B 
SCIENTIFIC NAMES 

Class 

Chilopoda Centipedes 

Orders 

Chiroptera Bats 

Rodentia Rodents 

Araneida Spiders 

Scorpiones Scorpions 

Solifugae Windscorpions (Solpugida) 

Coleoptera Beetles 

Diptera Flies, crane flies, mosquitoes, and midges 

Hemiptera True bugs, cicadas, hoppers, psyllids, whiteflies, aphids, and scale 
insects 

Hymenoptera Sawflies, wasps, ants, bees 

Isoptera Termites 

Lepidoptera Moths, butterflies 

Neuroptera Alderflies, dobsonflies, fishflies, snakeflies, lacewings, antlions, 
and owlflies 

Orthoptera Grasshoppers, crickets, and katydids 

Plecoptera Stoneflies 

Trichoptera Caddisflies 

 

Suborder 

Microchiroptera Bats 

Megachiroptera  Flying foxes 
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Families 

Vespertilionidae Vesper or mouse-eared bats 

Chironomidae Midges 

Cicadellidae Leafhoppers 

Tipulidae Crane flies 

 

Genus 

Myotis “Mouse-eared” bats 

Arnica Arnica 

Artemisia Sagebrush 

Cercocarpus Mountain mahogany 

Juniperus Juniper 

Populus Cottonwood, aspen 

 

Species 

Antrozous pallidus Pallid bat 

Corynorhinus townsendii Townsend’s big-eared bat 

Eptesicus fuscus Big brown bat 

Euderma maculatum Spotted bat 

Lasionycteris noctivagans Silver-haired bat 

Lasiurus blossevillii Western red bat 

Lasiurus borealis Eastern red bat 

Lasiurus cinereus Hoary bat 

Myotis californicus California myotis 
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Myotis ciliolabrum Western small-footed myotis 

Myotis evotis Long-eared myotis 

Myotis keenii Keen’s myotis 

Myotis lucifugus Little brown bat 

Myotis septentrionalis Northern myotis 

Myotis subulatus Small-footed myotis 

Myotis thysanodes Fringed myotis 

Myotis volans Long-legged myotis 

Myotis yumanesis Yuma myotis 

Choristoneura fumiferana  Spruce budworm moth 

Phryganidia californica Oak moth 

Abies grandis Grand fir 

Abies lasiocarpa Subalpine fir 

Acer negundo Box elder 

Festuca idahoensis Idaho fescue 

Juniperushorizontalis Creeping juniper 

Larix lyallii Subalpine larch 

Larix occidentalis Western larch 

Picea engelmannii Engelmann spruce 

Pinus albicaulis Whitebark pine 

Pinus contorta Lodgepole pine 

Pinus flexilis Limber pine 

Pinus monticola Western white pine 

Pinus ponderosa Ponderosa pine 

Populus tremuloides Quaking aspen 
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Prunus virginiana Common chokecherry 

Pseudotsuga menziesii Douglas-fir 

Thuja plicata Western red cedar 

Tsuga heterophylla Western hemlock 
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APPENDIX C 
KEY TO BATS OF MONTANA 

 
(Under development) 
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APPENDIX D 
DRAFT BAT GRID SURVEY PROTOCOLS 

 
(under development) 
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APPENDIX E 
DRAFT MANAGEMENT GUIDELINES 

 
(under development) 
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